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Werner, Let's discuss this at dinner tonite at Ramons--will you be there? Geo. Hage

We heard of Dr. Geissler's von B notes last Thursday. I asked Karl Heimburg to talk to Dr. Geissler. Sam Phillips NEVER intended to recommend a ( change in pressure) P of 1.5--just look into it. Aero would accept a 1.0 (change in pressure) P but the sublimnator won't start beyond about .4 (change in pressure) P. We agree to go by Hage's findings. He firmly recommends as is and Boeing and Langley, I understand, now agree w/him. LBJ 



George Hage from Wernher vB
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NOTES 2/3/69 GEISSLER 

1. Eanel Flutter..: The decision about further applications of the panel flutter 
kit will be made by Gen. Phillips, who established a special advisory group on 
this issue. We understand that his tentative position so far is to eliminate 
~_~. f~~J. i-Lthe_ diff'ereutial. burst .p~~s.s.·~r-e=In~The ' irit:ers{age _<?a..n~b·~")~~il'_~_ ~~J 
1. 5 psi. \ore feel this would be a reasonably conservative approach a.nd have 

"'re'commend;d <~uCh~~'ol~tro"{1pi-"'e~r~;';Y'i~p;'ro~r'to~""li1'trocructT'o'ito"r'tfi"e flutter kit. 
However, this .reauirement mav conflict with the desire of a low pressure in 
~h~ iIlte.r'Stage·f~r .sub+im'afo; · operation and ~~~.cLrequrie ··dra·S"tic· .. Iic;l~~}.jQ~· . .. 
of vent area and possibly tighter cont'roi of leakage rates. Our recommendation 
}St,,? -accepf-a~ ai.!~!.ti~1~,!~~,!_~:~·~~~:~::.9X~I~~~~ ··?~~~!.~u"i:fi:ipIY-£i9~:~<'" 
rather~an a flUtter kit. Flutter has been obBerved in previous flights (with-

w -_ . """--_______ -..........-~__...'t.Iitl 

~~~ ~e ;~~~~e·t!!~In=: t~4::~~~~!<:.~~~~~ ;_~;.~~~~~~;e~;:.ti~~;n t~:~;;~~;~~~;;~~~~~9~~~ 
ll(1l";) ~.:!B.I!~!-~E}~~~}1:!"~1..~1-~'~ff,E,~,", ~EgL however, ~r~llJ.s was-u-le case pos~tlVC 
_ ~'i.. _ •• ,pr.<?qC~,oulQ,.Jtot_ .Q~ ~ ,9.btalned _Jil th .... the_,l!!§.tx.ill!l~!l.!-.'!~~o.r:L~Ya~,~a..~ .~~o.;} .... 2,91._ }1ore ~. 

~_~_~ve~e flutter must pe anticipf,l.~ed if h.igher angles of ___ ~ttack .. shoul~ . os.~ur ., 
FYI -7 and ' if-=9~~lIr~ -'y'~~i~t:.~!2s.su.Ch as dynamic pi:~es-s-Uie 'ievef; material imperfections, 

»atural leakage, etc., combine towards worse conditions. The tests conducted 
at Tullahoma did not cover-- a-s~ufficient range of conditions to co-~sider' these 

tests havfilg--qualiffed ""the "'S':fVB forward skirt·· panets and 'the possibility of 
. structural failure cannot be ruled out. 

" 2. 50~S-II ~tage Lon~itudinal Vibrations: Aero-Astrodynamics'analysis of 
t'he lPng,ttU9.i-n.a:tyibration .. of the · $ ...... lIs~age shows a ,good stabilitY .. .margin., 
1. e., :!~_do not ha.ve. to 'Horry . ab~':l_t ~<?~_E7,5L . .!9..9i]~.9.QOL ~r;.s,t~,'2.\~ttl/: . However, 
the .2P.,en . loop response of the spacecraft is I!Q~ __ p~gJ.:.igible,., unless the (o-pen 
loop) engine vibration can be stongly suppressed. AssulIIing the ~ thrust. 
vibrations as measured in ~, a longitudinal vibration at the spacecraft of 
.1 g (single amplitude peak value) at 9 Hz will result. ~imilarly as in 503, 

cblJ/..lJ -. However,. at 18 Hz, the changed mass distribution end mode shape of 504 w~lL 
- ''':'C;;:USe a=.;5 g vibration, compared with "noise ' level" (below .i g r 'at' 50:3". Multi

plying these values 1 ..... i th tl1'e couch transmission factor results in -::"exp~os!.z:1g the 
astronaut to apnroxirnately .2 g at 9 Hz and .5 at 18 Hz. Sunnression of only -
~_ _ ',- ~ r---r_ ..... ......... - ~'. __ ~.... ._ ........ ,~ ~ 

,,-tli'~ __ !-8 Hz .engine vibration will approximately pring us back to the . 503sit1,la~ 
~tQ.nL There is a chance, that the 9 Hz vibration was ~1:; . least partl,X. generated 

~ as a ~ubharmonic o~ the 18 Hz. Jf this was so, the 9 Hz vibrations would be 
...J) .-!educed·below the 503 level by suppressing the 18 Hz. 

3. "- Dual Mode Lunar Rovin;:! -Vehicle (m1LRv) -Study· Sunport: During the r~view 
of proposals submitted by General Motors , Grumman, and Bendix in response to 
MSFC's RFQ for a DMLRV, the proposal review teaMS recognized the I~e~.5~.,,_fo.r 
establishing a Itbaseline" traverse. This traverse would provide the vehi"cle 

'- "desiiner, mission control and 'operation planner, and the g'cien tific miss'io-ri'
~'planner with a hypothetical traverse which !eflects a spectrum of terrains 
and types of roughness which might be encountered during future lunar explora
tion missions . f.!r . O. H. Vaughn of our Aerospace Environment Division was 
selected to be Chairman of the "Baseline" Traverse Group composed of members 
from HSC, usm~:'jpL;' Bellcornm. and personnel at MSFC'-~ho ' can aid this team. 
Firstrreeting, to discuss approach. was held Fridp~y. January 24, 1969.V 

George Hage FYI

ditto B
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GEORGE C . MARSHALL SPACE FLIGHT CENTER 

Memorandum 

, ~ ~ HUNTSVILLE, ALABAMA 

'/ cr\\~ 

TO 

FROM 

SUBJECT 

Dr. von Braun, DIR 

Director, Program Development 
PD-DIR 

DATE February 14, 1969 

In reply refer to: 
PD-DIR-69-Z0 

Results of Proposal Evaluation for Lunar Roving Vehicle 
Pha s e B Study 

During the week of January ZO, a formal technical proposal review was 
held at MSFC with participants from MSFC and other government agencies. 
Proposals were received from Bendix, General Motors, and Grumman. 
The technical evaluation panel members rated each contractor and provided 
written and oral comments to substantiate their numerical rating. The 
rating of the three proposals, based on a possible numerical rating of 100, 
was Bendix 87.5, Grumman 8Z. 1, and General Motors 8Z. O. 

Bendix/Aerospace Division: This proposal was judged to be a definite 
first choice by the panel. This choice is confirmed by the results of the 
numerical ratings . A good knowledge and understanding of the study areas 
was indicated in this proposal and the proposed study team has the appro
priate background and experience. A very good approach and study plan 
were given with a reasonably good technical discussion on each study area. 
The relatively small subcontract proposed for Lockheed on the crew systems 
task was considered acceptable since this team has been used by Bendix on 
previous related studies. 

Grumman Aircraft Corporation: The remaining two companies were rated 
about equal by the technical evaluation panel with a very slight preference 
for Grumman as second choice. This proposal gave a good technical 
discussion and indicated recognition of the various problem areas. The 
prototype and simulation proposed for use in the study were considered 
very good. The study approach was not well defined and the proposed 
subcontracts were not satisfactorily explained. The level of effort proposed 
was considered satisfactory. 

General Motors / AC Electronics: 
third choice. 

SENSITIVE 
MSFC - Form 488 (August 1960) 

.z V7Y' 
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17% and a subcontract to RCA for about 240/0 of the manhours were 
considered to be weak points. It was noted also that the company did 
not show a proposed per cent of time on the study for the key individuals 
and also stated that they would not guarantee that the listed individuals 
would be on the study team. 

It is planned that Purchasing will negotiate with all three contractors 
as the contractors are all technically acceptable. 

w. R. Lucas 

IT~ 
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NOTES - \NILLIAMS - 2/3/69 

1. Lunar Roving Vehicle (LRV): The technical evaluation panel for the 
Phase B LRV study met at MSFC the week of Jan. 20. It is estimated 
the LRV study should start about Feb. 20. v 
~~ .. ~ .. ""' .. ~ ... , ~ .' " .~ - ~,.'.... '.. . ' .. ,' . ...,,-

2. Lunar Mission Planning: We met with other Agency participants in · 
the Phillips/Stoney lunar planning study (for missions after the first 
landing to vehicle 515) at MSC. Material for the Management Council 
Meeting wa s generated and reviewed. The ba sic recommeQdatJons will 
be to: (1) proceed with th~ first four .. mlssipns-.-.(lst-fa-ndi-ng plus three 
more) aJlsI..l§ ~-ti~~~~. MiS;i-~D. __ As sigl1m~Q.t.~. J~ocll~.E?}~t Cll!d_. cq,I}.Y'~Qe_ 9 .. panel 
to select sites, and (2) conduct a two month study. to define d_~!.aJls _ 

ro-r rema1nin-g- flights, prepare-a procurement proposal, etc. The 
material will be reviewed with you on Feb. 3 and will include our 
:;;~~e~sments and thoughts for the Ma;)age;;;'~~t Council Meeting. V 

3. Saturn V Cluster Study: Madewell met with AAP and Systems 
Engineering personnel on Feb. 1 to prepare material for your review on 
the potential core program replacement with' a dry launched workshop 
on the Saturn V. This material is in preparation/background for the 
Management Council Meeting, when Disher will recommend the above 
change. It is our understanding that the Centers will respond with a 
7.. . - to 10'::-day study. v - .. 

4. ILRV Studies: The following studies were negotiated last week 
and contracts have be;;;-~igned: - ._-.. _. -' . 

-' '.. . --' . 

Center 

~ III! Lt~ "U· ~ --;;;Jc, MSFC 
Ui[II <>i~ t; 

t> { MSFC 
{\e.~ LI~;V MSC 

Contractor 

GD/C 

Lockheed 
NAR 
MDC 

Funding 

300K 

300K 

Emphasis 

Flyback and expendable trades 
with lifting S/C. 
One-and-one-half stage concept. 
Expendable LV with reusable sic. 

£h·;"h' ~ LaRC 

o-v.. 

300K 
300K Selected concepts cover entire 

spectrum. 
q'':J v,l-'I,h tJl o!$ 

~ J> Study duration is six months and all four contractors will be working 
~ from the same work statement. /' 

Bill Lucas Frank Williams Request briefing on ground rules. B
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ROUTING SJt ~: ~-l~ . '.-" 

MAIL CODE NAME I..;,.Y A~i'': , .... \ 

~ !~W .. l·'Vtl/ \~' , 
~ 6ft Mia 10,... :-

DIR Mr. J. Shepherd e.i CetA'IKNCf • .,.., lot 

~ 
Nr'llr f..:.j 

~lNroRMATION -«,'?J/ 

cc: DEP-A, vir. Newby 
i"II: ·rf.I"I'·f-~~SI! 
NOTf~WAllD 

.t'--i:li:lLJ-JJJ .t'-, JJr. i:I~ger NOTE AND RfTUIN 

R-DIR, ~ r. Cook PER REQUEST 

R-OM-Pl , Mr. Read PER TELS'ttONE CONVERSATION 

R-ASTR- DIR. Mr. H ,r' n RECOMMENDATION 

SEE ~ 

SIGNATURE 

'h~a..- C?J.o ~ JA)~ " ~-VA ..lsL'h ~ ........ tf'~ 

Ref~ce is made to Dr. von Braun's offer of 
assistance, Notes 2 .. 3 .. 69 Downey (copy attached), 
concerning SSL's contamination investigations. 

We appreciate the offer to help; however, we are 
presently trying to solve the funding problems within 
the Science and Engineering organizational framework 
We have just provided Mr. Weidner a management 
summary and status report on our contamination 
program. We are presently soliciting funding 
support from several sources. 

A second problem involves the consolidation of 
scientific instrumentation for contamination studies 
into a single area (to be renovated) in Building 4481. 
A decision on the renovation is urgently required. 
Mr. Cook and Mr. Read are endeavoring to resolve 
this problem with Mr. Newby • 

C2' . £2 ""-
~ .. .,<..;..... ,,- -" 

MAIL CODE NAMf - TEL. NO. r DATE 

R .. SSL-DIR J. A. Downoy 2/12/69 

NASA form 26 JAN 68 PaEVIOU$ EomONS MAY IE USI!O. GPO : ft •• 0 2."-117 I 



NOTES 2- 3-69 Downey .J3 t-/'1 

1. CRYSTAL GROWTH STUDIES: Mr. Tommy Bannister presented 
a paper, "Microscopic Observations of Interfacial Phenomena, " at 
the January meeting of the AIAA in New York. Mr. Bannister's 
research area applies to crystal growth. ~. ~~.s_.p_r<:po~e~ _~nd 

_c:Ieveloped"a. ... p.?='_9t,otype f1ighye.xp~ri~~_!l~._~~ observe crystal formation 
under ze~.Q-g,_conditions ... VMr. Bannister has ' received -a: letter 'ir"o'm-
~~ M~;tin Summerfiel~ of ' Princeton University complimenting him 
on "~very .. ~timulating piece of work and a ve.ry interesting presen-

.. tation. i/''''-Mr. Bannister used a film, as a part of his presentati'on; 
which showed in high magnification the interfacial activity (between 
solid a~d ' liquid phases) during melting and 8'olidifi~~tion of h~xad~c~ne, 

-a-paraffin-like substance. 1 believe you have seen this film or an - -, 
earlier version of it. ~r. Summerfield has requested loan of the fibn 
to show to students at Princeton. V 

2. CONTAMINATION: A preliminary concept of aJ>assive contami
_~~~ion monitor for ATM-_A .. .!tas been. provided to· the ATM Proj~~'t ~. , .... 

Office. The monitor would consist of a~~r,ray of. optical sa!llples _ tg 
.be located in the AT~, can.ister. The ~~p}~s _~oulc;l1?e returned to. 
earth for laboratory ana1ysi~ to provide an indication of the optical 

':-cieg r a dation' to '-th~ ' ATM-A optics over the period of exposure. The 
. . .... . --. 
_contamination.p..r,?blew ~~~m.~t9...br ... ~~de~~ Considerable effort in SSL ~".. 
- , ¥; ..... ' .. is presently devoted to preparing contamination experiments and to 

research efforts applied to cont~mination. J:u!!.d~~._i!.~~<:>~~~.:,,~' wei ~ / 
are making an appeal to other Laboratories for the loan of laboratory I... l ? 
equipment which is needed for our contamination investigations. V t~ .~ 

3. GRAZING INCIDENCE X-RAY TELESCOPE: Paul Schwindt 
represented SSL at theLG~azing Incidence Optical Technology MeetiI!g 
h:eld at , GSFC on January 29. It was agreed that key areas needing 
detailed studies are: (1) ~,~}erances qn .concentrici,ty of nest~d 
J~Jescopes. (2) ~~attering, (3) polishing techniques, and (4) maintenanc~ 

_ and testing of mirror fig~r~e. The personnel at GSFC d~~.i~it.~1y th..2~&.4t 
that 1000 cm2 coUecting area with high res olution was beyond reach 
.fQ~,,197 5:'" The g~a:~i~g' incide~ce teles -~'op;p;:'Omises to be '~~~~tre~ely 

# powerful tool for astronomica,.l ,a~.~ c. ?-,s~olggt«;_¥_~r~,.e~ar.ch __ AA push ~ J,l), 
forward wi~ th~ te<;ih~logy is nece§ saUl V- t>'"d iMtJr:.' .. 

!ffl~s4~ ~ ~ 
~ 

Ed Buckbee
Translation
J.D. Can I help? B[re funding for contamination monitor for ATM-A]

Ed Buckbee
Translation
J.D. Any specific suggestions? B
[re technology for Grazing Incidence X-ray Telescope]
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NOTE TO: 

FROM 

SUBJECT: 

ATM GSE: 

13 2./14 
Manager, Apollo Applications Program, 
PM-AA-MGR 

Comments on Weekly Notes 

FEB 11 1969 

Reference Notes 2/3/69 Haeusserrnann . .M.§.f£..was directed to secure 
a se arate contr,\-ct with GE, as required for AAP ESE, rather than 

. supplement the Apollo contra~'t.vA six month design effort is now under 
contract with a total program contract to start July 1, 1969. for ATM 
ESE and other similar efforts, if R&DO is unable to continue their 
planned AAP work in ESE and funds are available for contractor design 
effort. ~ 

DOCKING HARDWARE RESPONSIBILITY: 

Reference Notes 1/27/69 Heimburg. A m::emorandum was recently sent 
to P&VE confirming our discussions with them on the .. roles of MSFC 
and MSC in regard to CSM docking hardware. The memo states that 
MSC is being requested to continue to handle the operational docking 
ardware interfaces and its qualification. using a non-operational inter

face (field splice) with MSFC rovided modules. MSFC's primary 
res ponsibilities will be the following: 

a. Identify the hardware to be procured; 

b. Co-produce, with MSC, umbilical physical, functional, and 
procedural lCD's; 

c. Identify and define specific cluster systems requirements which 
_ would be placed on the docking systemo_ V 

The implementation plans will be worked out through the MSFC/MSC 
inte r - Cente r pa nels. 

Copy to: 
PM-DIR. General O'Connor 



NOTES 1-27-69 HEUmURG 

,\/,,.J) 1. AM -2 GENER..>\L: R&D is presently revievling the .combined NcDonncll 
{lif., ~Doug~as Aircraft Company (MDAC) contract ' -~'cope : Hith a schequled completion / 
/'" (''V date of 1-30-69. The scope of this contract ::'~p_r: esents $24)N and appears 
. ,/,1" _g.~:~tly _e~panded ($llSN at. HD~C/St. Louis and $:32N at NDAC/Huntin~ton Bea't) '/~ . 
fvt' · In other terms.~~ . ~re_ .~e:n.e\nng $25H . of .AAP pr~me . ~~l1:tractor cost per day/ .. , _ .. -;.~ =- . 

/
. ~f __ r.~~~eH ~~~e.~_ The short time availab1e_!llake s .a . comp~ete revieH. a~mos~1 !~C/:'j.r_. 

~~np_~ss~bl~ and He are g:::eatly concerned. about the quahty and vahd~ty 0 . --"" YI --;. 
~ur. ~vaillation. ~~X _.~.~.t_e.r_ . ~,~_.~e.g~~t not having taken more ,tim.e_ for I r b 
this effort. V . 
2. J-2 ENGINE OSCILLATIONS: A test program conducted at HSFC has shmm 
that J-2 engine osci!..l~ ~~OIlS as observed in S-II -503 flight are related t.o 
LOX pump NPSH .. " Oscillations "lere initiated or dampe d by decreasing or in-

"Creas{ng · NPSH respectively. An Engineering Change Request has been issued 
to increase 'LOX ullage pressure on S-11-504 by adding a pressurization step 
at .time base 3 + 100 seconds. The i_I'!c!,eas e d. pre?:>,urization Hill preclude .• 

• operation at the LOX NPSH levels at vihich pump oscillat ions ,,,ere encountered 
duri ng flight of 5-11-502 and S:"i1:'S03, v--- '-" '. , '" . .. . . 
3. · 'S-II-3 and S-Il-4 CROSSBEM1 : He have 100ke.d into the possibility of 
adding ballast \'leight to the crossbeam, as suggested during the LDX meeting . 
ir~lould h'cive required~pproximately 4000 lbs. to be added to ' the S-Il-3 
gimbal block l'ocation; a ,smaller amo~~"C\~ou1'd be requir~,d for S-II-4,. 

"H'O;;veve r'~ it ' is .physically impossible " to locate such a ,.,eight on the gimbal 
.:..p.19.ck and a distributed "7eight is only p~rtially effective. V 

4. BIOHEDICAL EXPERINENTS: (a) Nr. Ken Hecht is nm., Assistant Chief /./ 
for Engineering in th~ Biotechnology Office of the MSC Nedical Directorate. 1\./1. r--__ _ 

As Assistant to Dr. Armstrong, he 'vi1~bec6Ihel intimately involved in our '2 
biomedical experiments activity. (b) \',USVNS I'D?mons tration: About 20 HSC~ I ' 

personnel saw the dem::mstration. incluci.ng ·Doctors Armstrong, Fisher, 71~::-" ~ ·".'i~ I:'~ 
Rambaut, Wheler, Johcsc!l, and others. 10 and HDAC personnel also attended.' S':/ o:: ~ . ,. 
The pr~sentation went well and was favorably received. This concerned the ~~~?~~!, ' 

: same instrument we shm.,ed you in our Haterials Division last \'7e~k. :./ ~ 
,r S. AAP HARDHARE RESPONSIiHLITY AND INTEGRATION: We have been seeking a _'_ 

,,,,tJr ,-' decision as to HSF~ I ~ role ~n docking hardHare integration. _lU[S.FC .. is . -t------
~ 

:ce.sponsibl,e foi-'docking hardware to function properly in space, we and '. 
, ,....R-QUAj::·· h-~'Je outlin:!d a 2r:ogr~?J to impleme n,t (lur requirements for checkout {~:' ~ ' ~'-':" :~':.1 

'l' .\/ operations and equipment. .!.~.!.~,~ __ ~_s._r~spo.n~~~l;:, our equipmen·t "ill be ' ~",---;-.:-;; . . -,. 
4. ,!I!.l!ch simpler. The problem is becoming urgent as vie (R&D) need to begin I'.' -/1- -::;' . 

design and manufacturing of the equipment. 1,.._' C('I~,.--.: ... ,-
6. NSFC SKI~-STRINGER PAYLOAD ENCIDSURE: 'Acoustic testing on 1 ",:,-: __ 
skin-strirlger ring-frame shell has . be.e.n completed . The purpose of these 
tests was to evaluate skin-stri~ger ring-frame noise reduction 
as opposed to~' tlia-t of the previously tested monoco-que shells. These tests 
were accomplished with and "ithout a helium purge. As expected, the panel 
~4,.g.e_ .C).nd ccr[ler. tn9.de " aeous t~.c __ ~adi.ation was much great.;~· - tha'~" that -6f the' 
monocoque shell. Even though the acolistic' -e"nergy radiated' in-to the inner ' 

.. ' 'vohirne' ~~as muc'h' 'gr'~ater than previous ly experience d, the he lium purge s ti 11 i 

I . gave a[~ 8 dE noise reduction. This additior.a t' testing ha~ given increased / 
confidence that. the higher acollstic levels' of the payload enclosure can be 
adequately at tenuated. V"/ 

i 

I 
I 

! 



NOTES 2/3/69 HAEUSSERlvLANN 

1. Inhouse Fa bricati.on for A TM The Astrionics Laboratory note s. 
of j<tnuary 13, 1969- reported a potential deiicit . onJ:la~po,:v_c!_ r~g~ir~
mcnts for A1'M inhQuse fabrication-:---T};e - p·l:op·o-~ecl solution is as 

1;-- " - ..• - _ .-._ . • . _ .... - .-.. . . • . . . . _ .. . .. . ~ ".~ .. - - .. .. __ _ • _ ., _ follo ws: ... __ .. __ .-

a. The ME Laboratory and the Astrionics Laboratory's Pilot 
Manufacturin-g-- Br~r;.~h w-ill fabricate the airborne ·eiectl .. ical -h~;:ci~~;re 

'-- ~vhich in-c-ludes- all electrical distributors, special power supplies and : 
. " the charger/battery /regulator modufe ·s. One-half of the civil service 

manpower available for electrical equipment from the PiJ.ot Manufac
turing Branch has been _allotted to these ATM efforts; ME will utilize 
its availablc capaciLy; and t11c b9-_la~ce will be accompFshec1through _ 
off-site fabrication by ME and Astrionics. A work breakdown and 

"--- -- - . . . . - -_ .. 
schedule have been agreed to by ME and Astrionics. v ~--

, h~ -. -' ·b. The,._E~I"0-ainder of the total ATM effort jnvolves GSE l~arc1ware . Z::!.: 2~'!{i 
, ~ ~. • .-. . ·11( II' A 

\P~. V-" such as cables and cle~t~'ical support equipment. A proposal has been l:-· :'-:~-":----· · 
made to the A TM and GSE offices of 10/ SAA that this GSE hardwars: '-j" .. ~:., - ... / . 

if!·D ~~~ .. ~~~ricated under the GE c_ nt..:!....:! . y _ - ~ ;.t.~'_:~" '~\.;)( 

~r ... ' ";,> 'l!-' ~'-' ~,/" ,, ~-
.. .,." ". /(.} '-' '. \0-

2. ~ TM Pro_grc.:m R-:..,::,!ew. The _inhouse monthly program revic,:v on \,' ,' ; .. \ ~ ')\ .< 
~.?:'N.[ was held ~.§l:~t \<;eo1" The rnosCsignificant itcrri-orihe -revfc\~' \~ ",. ~~: ":',~:" ~ 

was the expected scheclule slippage of the ground test articles. The <," - " 'i " ~!j';l -- . - -_._----_ ..... -...... , ,- . __ ... _ ... --- '''''', 
slippa ge of the thermal test article is of most concern due to its l .. .J~) 

potentia.l imp2'_ct on the design and layout of the rack. Efforts are .-~' 

underway to get the hardware back on schedule. MSC p~rsonnel have 
been invited t9 attend these reviews as observers. Glenn Sinith and a 
few others from the MSC Project Office attended this review and 
participated as observers 'V'---

. . 
'\ . .""* 

. .. ~ 

~ 
.. 

./7 

~--- . " 

Lee Belew Can this legally be done, since it is clearly non-Apollo? B

I answered in special notes 2/10. SR (Stan Reinartz)



NOTES BALCH 2-3-69 

MISSION: 

S-II-6 - Stage was shipp~_d to KSC early Saturday morning..?:_-:}_:-69. L--' -----' ~ - . 

S-II-7 - Stage is in the A-I test stand undergoing pg_~J; __ ?tq.tic checkout 
~d ~odifications. Removal from the test stand is scheduled for 3-13-69. V 

---.---.-.--~ -- -----

S-IC -9 - Power -up was completed on 1-27 -69. Stand is pre sently undergoing 
- p;;-static checkout and m.odifications. Static firing is still planned for 2-19-69. v 

..- . ----.. ~-- ....... --< 

BOMEX 

Two m.ore signal conditioning and recording Devices (SCARD) successfully 
com.pleted accepted test on 1-29 -69 m .aking a total of three units accepted 
to date. The : ntire job of fabricating SCARD and decom.m.utation units is 
approximately 30 days aheq.d of schedule . V 

We were encouraged to learn that the_first SCARD com.pleted and shippe d 
was in~!a~l e d aboard ship "Discoverer" withouE~ny probl~m.-s and that 
transportation had no adverse effects on the unit as evidenced by its_!it and 

~~nc.t~??al che5 kout. V . 

Negotiations have been com.pleted for the _installation and checkout of SCARDS 
",,_aboard ship (job No.2) and for the developm.ent of~~t_"\1Ja.re for three of eight 
core experim.ents (a portion of job No.3). The firm. fixed price in each case was 
well ~_I:.in the budget allocation. V ·- - -----..... -.....~ 

INSTALLATION 

University Research - As a result of discussions with Mr. Hueter, Col Mohlere 
and other MSFC representatives concerning MTF support to Louisiana State 
University research task at MTF, it was decided that we would furnish 
General O'Connor's Office a brief discussion of each of the five tasks authorized 
and a detailed cost estim.ate for supporting each t,ask. This material was 
subm.itted on 1-29-69 and as a result we have had inform.al discussions with 
MSFC personnel but no form.al response. \../ ...... 

. Personnel of the.Bureau of Public Roads visited MT F on 1-31-69 to explore 
the prospect of utilizing certain MTF facilitie s for re s~arch activities. V 



NOTES 2/3/69 BELE\V 
I " 

J • 

lAlvt S1'I<.11\:£ AT .NIDA C - EASTE rlN DIVISION: The Interna tional 
----

Ass.ocialion of 1vld.chinlst!s Union is still on strike at McDonnell 
Doug la s A s lron~t'i'~ s C01TI1Ja n y~Sl: I~/~'~~'i's-'. "- U'~1oifi'~ ial ~vord indica te s - --.. - "'-~. -"~"'''' -
that the aircraft cornp3ny, where thc majority of thc union peop]e 

work, is ~~? __ ~)[ . ~.~~1edllle on delivery of airplanes ,.and is U-Qt ov:~rly 
concerned about thc strlke. No apprcciableaffect on the Airlock 
~~_._._ - _____ ~., .. __ ._ - o. _. ___ .. " 

progran~ can bc foreseen at this tin1e. \,./ 

.EL:§ ,~TRl~!\L .S\LPEQRT EQ UIPh1EN1' REQUIHEMENTS FOR AA.F-2 
- . -,', • . = ,. • ... ." .~ 

AND-=.M P-4:. AileI' a detailed survey of ESE l'cquircll1ents for -
AAP-2 anc1AAP·,-l , coupled wilb R8.: DO annOUnCC1TIent that d esign 
and fabrication of ESE would require contractor support, a tentative 

decision has b een made to __ ~lq,~~.~ Ger~~.ral, El~ct;ri~, .(GEJ for .this_, 
acti y'j~y. This decision will be fina l only after approval of the stand-
ard pro~-~rernent plans by the C enter and Headqua rt e rs. V~' 
ATM IIBJ~_S::I~:SOX.I' CRITICAL DESIGN REVIE\VS (CDR !S.t. As an 
indica Lion of the A 1'lv! de sign s ta tl.lS, the following I 'bla ck box l' type 

,-lten) ~ ,\\:ill undergo ~xitical Design R ,e Y i G·~(C:QI.~)~i1' l~e br: ,~~ry' 1_9.??_: .. ~, . 
1. Switch Sclect.or 
2. Exploding Bridge Wire (EBvV) Firing Unit 
3. SQlar Array vYing Assen1blies 
4. Control Computer Asselnhly 
5. Tape Recorder 
6. Signal Conditioning Rack 
7. Acqui.sition Sun S ensor Ass e rt~bly 

8. A cquisii,ion Sun S ensor Electronic As sc'rnbly 
9. Apertur e Door Torque l'viotor Assernbly 

10. Experinlent Package Structure and Layout y -

MA R TJN CON TRA CT DEFI NIT IZA TION: On J a nua r y 29, 1969, 
--------~_6~JI:' .... ~-~ ... ~,fl-~ .. ~ 

Ma rtin signed th e n'e gotia.. ted contra ct. Subs equentl y, r e view of the 
~~_.-..~~.!Mo#..J,o. __ .... . JU~;:~ • ...,..,.f~~f"~""~.~-'" ¥.,~ _..,.;.:..~:: .. ~-,-, .... ..:;:,-.:...". ,.x:. ''''' .''' 

total contra ct pa cka ge \va s com pIe ted; the contr8. ct \'\,'0 s s j gl1cd by 
Colonel Hirsch, revicv/ed by 111'. Davis, and handcarried to Head
quarters February 3. As previously reported, this is i='thea.d of the ~ 

~ . .-... 

.-?2:~c~~~~~~:..?~l~}~l~~~:.5l,~::.ll~~,~lL~~~~.;~::~ *~:~, to l :~~~. ~~. 



NOTES 2- 3- 69 ERO'.'v'N 

F-1 ENGINE - Reference is made to your q ues tion on 1ny notes of 
IJIl.Jo.it'../- 1/6/69. As you haye pointed Ollt, the ex tr emes of temperatur e and 

wind at KSe arc known historically. Ho\vevcr, the pro'blcm which 

arose during AS- 503 eDDT (low engine telTlperatur e ,_~ggravated ,by 
__ !he mLssing fuel inl,~t. boots) is caused by our.Jnal?i),i_ty to adjust th,c 

flow I'at e and/or te,rnperatuTe o f the_cocoon p'urgc gas .?, ft,GX th~,.,,~ 

-vehIcle l ea'~~s th-~ V. A ,. ~:_ The coco'~~ pu'rge gas adjustments arc 
-:r=n-a-de' rn the V~-A~Ef: ' about thr ee to four rrionths prior to launch, 

and, even when the GSE heater is not operating at it s capacity (o nly 
about 49% o f capacity for AS-503, for example); a special test set-up 
is required to adjust the heat input to the cocoon. 'In the case of 
AS-503, the setting up of this tes t would hav e delayed the launch. 
The proble1n i s further complicated b eca use th e MSFC criteria are 
defined in t enus,of GNZ he a t flo\v at the umbilical, but this ha s 

never been measured during CDDT or launch. Con sequently, ,. ~~e 

temperature dl:op:' .. in tl~e purge gas s,upply are -~ot lln'cle.rs~?5~S1 yery_ 
t-w~~li: .-' Further, t~~_ c:dj':lstrnents made in the V.A. B. are made wi tl?::
~ c>ut)look-up to the insulated engine: Therefore, b ecause of the number 
' 0£ uncerta inti es involved, it scern.s prud e nt to, explore engine operation' 
at conditions below th e originally specified ternp era tur es . In addition, 
R-AEHO and R-P&VE ar e exploring ways KSe might irnpl'ovc th e 

.. ~:..9}~!:~.~~~iC~h e~~'-e-~~~~:? ~ n~~ n t~i~t~~~'r~· r.,~ ·t':;'l:. ~~~_~~~e~·~th ~-v:~_~~9~~~~~' -

J-2 ENGINE - A Letter Suppleme nta l Agreement was issLl ed on 
January 31, 1969 t;Rocketdyne fo 'l' -th e continuation of J-2 Engine 
Operation~l and Flight SLlpport effort. ~f"he period of th e L et ter . 

""~:fupplem enta 1 A g-reen:';'e~t is januar~' i through March 31, 1969. 
The detiniti.ve contrac.t .will cover the efi;-}:t fl~O~- janua~'Y 1, ' 19'69 

through June 30, 19'(0. V .' 
~---.. - .- .- -



NOTES CONS TAN 2-3-69 

VISITORS TO MAF 

On thursday, January 30, 1969, Mr. Joe Simon, Executive Vice President 
of the Charnber of Cornrnerce of the Greater New Orleans Area and 
repre sentatives of the Chamber I s Industrial Developrnent Committee, were 
briefed on current and projected status of work at MAF by G. N. Constan, 
NASA Manager, H. D. Lowrey, President, CCSD al1d Harvey Gunning, 
Michoud Manager for the Boeing Cornpany. v,.....· 

On Thur sday, January 3 0, 1969, Michoud was _h.~~~ _~ .o dignitarie s from 22 
nations participating in a General Developrnent Course sponsored by the 

:-Ec9non:ic Developrnent Institute of the International Bank for Reconstruction 
and Developrnent. The group, accornpanied by lour rnernbers of the EDI 
staff and two Executive Directors of the World Bank. was bri~fe'd -on ' '-

' or~~nization'~~d plannin'g" t'~'~h~iq~e~ by NASA" j)~puty Manager Jarnes Starny 
and on training and rnanpower by Jarnes Hughes of the Boeing (;ornpany. 
Upon completion of the briefing the group was given a tour of the manufacturing 
building and the V AB. v~· 

TV ACTIVITIES AT MICHOUD 

On Monday, February la, 1969, a five-rnan crew frorn CBS, New York, 
will filrn activities of Chrysler and- Boemg--aTTfle 'Michoud Assembly Facility. 

t'- . ~ ~~,,, ,,- . •. - -

This will be used in a Special CBS is rnaking on the Apollo 9. \ ----_.-..... _- _.... . ..... - . . . ... - . .. - --"- . 
On Tuesday J February 11, 1969, a TV film crew of U?IA will be at Michoud 
to filrn Boeing's activities on the Saturn vehicle. This filrn will be used in a 

TV:.J)rog:-am. bei?g. IJ_r~duced by- ~~LA for Thailan<:I . .' .. ~V 



NOTES 2- 3-69 Downey 

1. CRYSTAL GROWTH STUDIES: Mr. Tommy Bannister presented 
a paper~ "Microscopic Observations of Interfacial Phenomena, " at 
the January me e ting of the AIAA in New York. Mr. Bannister's 

research area applies to crystal growth. t!..~_~~:,_p_r_?po~e?_ and 
~~~e~?p~d ... ~ .. E~·_ot_~type_ flight experi:r:ent_to observe crystal formation 

under z~,t.g-: "g " conditions.!\(/Mr. Bannister has received -a-letter"fro m --
Dr--:-- Mi;;.·rtin Summerfield of Princeton University complimenting him 
~~ra-y~rY.j.£im~lating·piece of work and a veryint"eresting presen
tation. n,,/ Mr. Ba~nister used a fil~, "as ap" art of his presentati~ri~' 
'--_, II 

which ~~?_Vle d in high magnification the interfacial activity (between 
solid and iiquid phases) during meiting "and s-olidifi~~ti~n of hexad~c'ane, 

- a pa-;~fiin-like substance.- I believe you have seen this film or an -
earlier version of it. \"..-6r. Summerfield has requested loan of the film 
to show to students at P~inceton. 1,.---' 

2. CONTAMINATION: A preliminary concept of_a.-J>?-s~ive contami
-E~.ti~~ monitor fc)!" A '!'M~.!\ ".?as been provided to the ATM Proj~~'t- -.. .. ,. 

Office. The monitor would consist of a~ __ ?-t:r.a.y of ,optical __ samples_tg 
J?~J,9cated in the A:rM._ ~~:r;_~ster. The ~!Epl.~s. ~~ou~d be returned tQ . 
earth for laboratoJ:'y analysis. to provide an indication of the optical 

~_p~g;a"dati(;~ :·t";'-th~ · ATM-A ,optics 'over the period of exposure. ~ 
i.int~a~~::~t~0_~J>2:~£l~_~~~.~;..!9~§2_~~'='~ Considerable effort in SSL -~~..k A 

is present~y_jevoted to preparing contamination experiments and to .... _-"'-. 

research ~ florts applied to contamination . .!.~~~.~,~.?!. ~~~ .. _C:. J?_~0"?~_~ .. ~. We) (~~, / 
are making -an appeal to other Laboratories for the loan of laboratory /, . /, ~ 
equipment which is needed for our contamination investigations. V \~y 'J5 
3. GRAZING INCIDENCE X-RAY TELESCOPE: Paul Schwindt 
represented SSL at theSi!"azing Incidenc,e Optical Technology Meeti:q.g 
~~ld at . GSFC onJanuary 2~. It was agreed that key areas needing 
detailed studies are: (1) ~olerances().n.concentricity of nest~d 
.!.~.lescopes, (2) ~_~.attering, (3) polishing techniques, and (4) maintenanc~ 

_ and testing of mirror figure. The personnel at ~;;eY~_ .. d.~finite~y th()~ght 
thatlOOO cm2 cone.cting area with high resolution was beyo~dreach 

~ ~ . . ....... .. ~ .. " ' " " ~ 

.for .197~. _ The grazing incidence telescope promises to be an extremely 
powerfui tool for astronomical and cosmologica1 re!,;earch . . .. A £,,:.s.11_ 

:!.?L:Y2-!~~t~"ll:~~}:;..sI;~. is..3~ .<:_~_?§_r.y~. V ' 

Ed Buckbee
Translation
J.D. Can I help? B
[re funding for contamination monitor for ATM-A]

Ed Buckbee
Translation
J.D. Any specific suggestions? B
[re technology for Grazing Incidence X-ray Telescope]



NOTES 2-3-69 GRAU 

1. H-I ENGINE PROGRAH: The H-2039 turbopump piece parts have been 
evaluated by P&VE, Rocketdyne, and this Laboratory. The indi
vidual parts ~id nOL~~'y!:.§I~L~~~~~s..!!a~~~nd~~ __ r ,es_gJ t.i .ng, 
Jrorn the five-year . storage period without ' represerva tions. 7 Based 
~_J~~ _____ "' •• ,. ... -!>':"':7....,...'~·- "'r.- .'." . ,.' .J~'" '" ........... . ............. _ _ . \. ........ .. _ •• __ ·1~ 

on the condition of the pump and twelve other turbopumps used in 
the Atlas and Thor programs, P&VE is recommending th~t ,the turbo_
pump represervation requirement- he- increased -from 24 months to 
-fj._~~~~~ars', ~ -This change wouId ~~s6._be appl{cah.1e ~~ · .. ~h~ .t~(--
..!~gi~~ program. v 

2. S-II PROGRAM: Personnel of this Laboratory have completed a re
review of all weld X-ray films on S-II-7, -8, and -9 and have com
pleted 70 perc'enf--of the re-review'--ori S-II-10 • .. Mo~' t of the effort 
was conducted with 7-10 power magnification. To date,a total of 
21 indications have been found on the films, and all have been dis~ , 

/'"-- . 

positione~ .us ::.~.:..~!_ .... or reworked. V~' 



NOTES 2/3/69 HAEUSSERMANN 

1. Inhouse Fabrication for A TM The Astrionics Laboratory notes 
of January 13, 1969 reported a potential deficit c:>n_~:lnpo~~r ~equi~~
ments for ATM inhouse fabrication.- The pr-op~sed solution is as 

- ; ... #~ ,~-- • ._" -

£ollo~s:------ --

a. The 1'v1E Laboratory and the Astrionics Laboratory·s Pilot 
Manufacturing -Branch ...;ill fabricate the airborne electrical ha~dw~re 

,-- which in-eludes' all electrical distribu-tors. s peci;:;,l power supplies and , 
the charger/ battery / regulator modure 's. One-half of the civil service 
manpower available for electrical equipment from the Pilot Manufac
turing Branch has been allotted to these ATM efforts; ME will utilize 
its available capacity; and t11e ba}ance will be accoI?plished through _ 
off- site fabrication by ME and Astrionics. A work breakdown and 
'-----, - - .-- - ---
schedule have been agreed to by ME and Astrionics .V- ~ 

"b. The remainder of the total ATM effort involves GSE hardware l~,;.:tckf 
such as cable~- ;~d electrical support equipment. A proposal has been ':::-:~r : ----

'--- . - (UL y,.' '<, 
made t o the ATM and GSE offices of 10/ SAA that tI:~~ __ S:;SE har_dwar~ !u::f,;"! 
be fabricated under the GE contract. v - ~ . '"J ;Jf! 

-.-~ -~ - - dv-t l.-(,: 4 1-1-1:'( 

2. A TM Program Review. The _in~_ou.se monthly pr~gr _~m .r_e,:,~ew on ' f- ~ ~:~~ :< , 
A TM was held last weel<. The most SIgnificant item of the review n ;1 
~as the .:.xpected schedule slippage of the grou~~_~_e_s.-!_ ~r_t,~_~~~_~ The ~I'\.- ,/:/ro 

slippage of the thermal test article is of most concern due to its ~ 
potential impact on the de sign and layout of the rack. Efforts are 
underway to g!=!t the hardware back on schedule . MSC persomi.el have 
been invited to attend these reviews as observers. Glenn Smith and a 
few others from the MSC Project Office attended this review and 
participated as observers .V -

Ed Buckbee
Translation
Lee Belew Can this legally be done, since it is clearly non-Apollo? B



NOTES 2-3-69 HEIMBURG 

1. SPACECRAFT 104: Our consultation has been solicited relative to a 
materials ' incompatibility i;;th~ Ap~-llo i04 LOX tank (fuel c~ll_ ~y's,tem)-, 
Reportedly: ' a piece ' of Buna-N rubber from a quick disconnect coup ling O-:rip:$ 
seal is suspected of being inside the tank. The missing piece is judged 

- to- beaoouf- 0.250 x 0.020 x 0.030 inch. The LOX tank contains a recirculating 
and discharge pump with an aluminum impellor and operates at 1050 psia. 
NRlsD wants to waive the incompatibility and try to show experimentally that 
the condition is acceptable. We believe that no test program will be of _ 
any value a~d t~at ~ot~nttC!lJ.Y_<iange,r,<2.!-l~ __ sJ.!:0iJ:~£El_-:~i_~!s~ since Buna-N . 
1S '-Sens-[tl ve to reactions in LOX and sources of reac tion energy exis t inside 

- the tank. V- . -
2. SATURN V STRUCTURAL CAPABILITY: A preliminary review by our Structures 
Division has shown that the structure is capable of carrying 107,300 lbs. 

~9.L.e..c:):' .lo~~. y.n the assumption of 4.0 g' s limit a t cutoff and ~kin temperatures 
no greater than experienced on earlier flights. Some acceptable reduction 
in safety factors would result for malfunction loading. Also, wind 
restrictions for lift-off twang effect would be slightly g~eater. ~ 
3. POGo: Analyses have been completed on AS-504 by MSFC and contractors. 
MSF.C~ominal case with Boeing cor rected coupled modal data for S-IC is 
a minimum stability margin of -5.3 db at lift-off. Contractor stability 
studies show a minimum margin of -39 db and -35 db for S-11 and S-IVB 

. respec tively. T'Olerance cases studies by MSFC and contractors sho\ved no 
lns't abi li ties . Oscillatory loads predicted using th~ POGO fix for AS-S'04 
-are- slightly higher than the AS-503 ~ominal loads but within the astronaut 
cri teria. /" 
4. BIOMEDICAL EXIE RlMENTS PRELIMINARY REQUIREMENTS REVIEW PRE-BOARD MEETING : 
The PI~e-b0ard PRR on the MSFC committed experiments took, place at MSC . .on 
Thursday and Friday of last week . Approximately 50 RIDs were submitted by 
the MSFC Biomedical Task Team Members in attendance. While we are still .~ 
concerned about the appreciable amoun't of document action being imposed, 

~--- .. ~ .. " - .. ~ 

the general tenor of compromise at the meeting, plus the very fa~or?bl~. 
~ --'-- - - ; ~~", .... .1_ "'"'~~ ...... , , ....... '"'-

interpe rsonal relationships in evidence during the meet.ing causes us to 
"rema,i~l!.-?Pt}~i~.~~~ ' ~-~~<.?~r.,~~b:ii"~~Y ~~.~ ~? ~t~e ~~b~-V -- .. .. 
~COOPERATIVE PROGRA..l>1 WITH ALABAc"1A A & M: We have been requested to ?-~~ .. ist 

an Alabama A & M Professor, Dr. Manger, in the accomplishment of polymer 
ies~arch he is doing. Certain of the analyses requir ed by Dr. Manger has ' 

- required he work in cooperaTI'0n wi th an indus try in Great Bri tian. We can 
accommodate his needs, thus significantly improving his reaction time . . 
Appropriate management has bee n notified of this cooperative effort. y/ 

6. McDONNELL DOUGLf~~ AIRCRAFL COMP&~Y (MDAC) CONTRACT REVIEW: The technical 
review has been completed and results are being transmitted to I-s/AA coday. 
Detai ls of , the food and waste management proposal were insufficient for 
evaluation and we are recommending a definition phase . -~ . - - .--
~-7-.----m WEIGHT STATUS: AAP-2 will be in serious weight trouble agai!). very 

soon. The problems are: d-,~sign weight growth with maturi,ty,_ reduction in 
performance from flying the S-IVB propellant utilization system open loop, _ 
and the impact of th~ stow~ge problem. The only known potential performance 
improvementremaln{ng is delaying the passivation impulse by one half orbit, 
which appears feasible·V - . . 



NOTES 2-3-69 HOELZER J3~t 
1. RADIOGRAPH ENHANCEMENT USING OPTICAL SCANNER AND DIGITAL 
COMPUTER: A survey of industry has just been completed to 
determine the existing capabilities in the field of R~diograp~ 
eX-ray) Enhancement~ The survey was a joint effort of the 

~ Systems Analysis Branch, Computation Laboratory, and Applied 
Technology Branch of Quality and Reliability Assurance Labora
tory. 

The objective was to determine l:f....,,_by filtering and enhancing, 
the image , of a , faulty weld that had been pre-recorded on an 

X:;:aj",:: could be . improv'edto . such a' degree ·' that"'-it ' ~;ould great-
~~~~~s~.i.st a!l. {{-ray analyst ~ri ~ef~~~~niIlg - tfie ··.·~xact fia~~r:~ 9_f~ . . '-~ 

t Ile flaw and i,ts affect on the strength of the metal. .. 
_K .... ;..,., ._ ..... _ _ ·~ .. ,--. i 

Sample X-rays were scanned, the data digitized and then 
filtered on a digital computer. T~.~ .. geJta imp~ovement was , 

~veryencouraging. The applications of such a system at 
Marshall would be rather broad. In addition to the present 
analysis of X-ray taken of the s-<:LC 'stage; Such a system can 
Ee ~tilized in quality control , of ~nyc9mponent or vehicle where 
~ildipg is involved. The ' next loglcal step is to have a 
_ . f.~C!sibiJ.ity study performed to determine the optimum hardware 
configurations, 'their related c_os.t analysis, arl(l to"get the' 

design specif~cat~.ons for required s?ftware filters. V · 

2. FEDERAL DATA PROCESSING CENTER (FDPC): Moving of the 
two IBM. 7094-. systems from Computation Laboratciry-"to- the ~federal. 

........ _ ...... - ,.-.. . . - .. 
Data Processing Center building on Jordan Lane has been com-

~piete'd with no- l'oss 'of ' operatlci'n time. v .,. 

Under a supplemental agreement with GSA,transfer of the equip-
....... ment will become effective February I, 1969. MSFC will continue 

to operate the facility through the Computation LaboratoryT s 
support contractor (CSC) for the rest of FY-69 on a reimbursable 
basis. 

MSFC will have "prJority on all computation work performed at the 
FDPC and will pay GSA at the rate of $66 per hour. This rate is 
~9_ m~re than the cost per . hour for operating the iBM 7094-
systems in-house. 

The FDPC appears to be ~unning smoothly and is providing timely 
computer support for MSFC, including preparation for our next 
launch. \--/,." 



NO'TES 2/3/59 J.ll.1vfES 

1. Option C<,:!.p;::{}21)ity fQ~_6,p_c.:,nQ_10 Mis_Q..t.on..; General Phillips' M1\-,412 
TV/X ddted Janu.::lry 28 , requires MSFC t o maintain an option supporting 

'- .",-

an ·earlier launch of AS- 50 5 i.n the event a repeat of s orne form of the 
"-'n-n" mis sion 'is r equ ired . A Flight . rr~gr~am delivery to' KSC in early -' 

. ....... ~- ... ..,. .... ; ................... .,. ~ . : 

March is planned to support KSC' s contingency planning for this option. 
This progfclm will be d~veloped from the Apollo 10 tape using the same 
launch into orbit phase with an alternate sequence insert ed consisting of 
the transposition, docking, and LM extra ction occurring in earth orbit 
after the S-NB tanks have been vented down and the vent valves clos ed . 1/ 
2 •. 1.18 FC PIa nniI}5Uo[ EroS'uyement of Follow--on Vehicles: PLe:.s..§.nt~.tion.J 

you saw January 23 was presented by Hor'i;on Webb to Chuck Mathews I 
~!,.ry- . .. 'Y,'..t<... ~~ ..... ". .r.- • -,: . ", ·I l.' ,.-"'.,.... ""'\.,. ... 

General Bogart and Mr. Whittaker on Tuesday, January 28. Part I, on 
_ ,",,--l..o -"-' __ " ;} 

consolidabon pJ.anning I was well rece ived. Pari: II, concern ing stretch-
o~t ~oit~;' sd~·~d~.l~s at Ml'F, vva's "nOt'~cor;sid~ere cl timely si.nce t~h'~' LEO /' / ' 

• •• c, . • _ .• '. •• . ..... -.. . ~ . . •••• • • .- " 

... ~ 

plaIl'n ing changes a11 schedules. We will pursue this further when . tP 8 .1/ t;;~ . 
LEO plann~ng is Una Hzed . Hea dqua rters comments have been incJ.udp8 I .>(:t~'i ~ .:t 

- in -the 'consolidation planning presentat ion and we expect to EI~s~~~.jt ~- '2. ~~;. ~; .. 
l2_r :_~1.ue!le~ at th_~ :E7c,=r~iv~ . Se.~ .?J ,~!1 ~!.,,~~_e ~~~ at K~q .. 1 , 1\~csda~.J 0\) '·r ,r owd~:{ 
F~J?~~I~F~ .. 4 ' . ~.~ 6.9. ., _v- . . .." )~lt/. t_ 
3. S-II Stag ~Jpsll19U.on: Progres s hel s been made 1n r~§. oJ.y.i,ng th? ···· . '",,_ ,,-I:: 
,I?rol.?lem of cork. over spray foam insulati~n on the. S.- II Stage. Four diffe- .. '. 
rent configurations of foam/cork/hon eycomb insula tion have been under- "-' 't 

-...... 
going testing at \lVyle Labs in CalirorniCl since January 22. '-resting under 

_ the most severe test conditions has b e en successfully completed on all 
.'" . ,.~. ." -, .. 

three specimens of one configuration and two spscimens eo.ch of the 
other configurations. All tesUng is to be compl eted by February 3, 1969. V

F

• 

4. Dr. Mueiler's Visitto~lIbj~C'''on ·Friday_~_ja mla.IY_.~.t~..§9:_ - .-
Mr. James C. McCulloch, S-IVB Stage Project Office, and Mr. W. 
Simmons I AAP Orbital Workshop Office I attended tbe gen era l discussion 
sess ion which Dr. Mueller had with MDAC top mc.nagement at Huntington 
Beach last Friday. Messrs. Bromberg and Rogc".!1 represented MDAC since 
Messrs. Able and Burke had to attend a BOdrd Meeting in St. Louis on 
that date. Most of the di.s eus sion centered on cost. Dr. Mueller told 

. MDAC that-!9~~.jiCY_JD~.~:~u?..i ·ne,$. ::; O):e_ 9051: of t he S-IVE~' would have to be 
reduced from $20M to $10M and the engineerinq assoc5.&tsd with the 10\,\' 

.to ...... "" .... ~ .. ''-, "~ ...... ~ .. ... .... .. _-. ,. _. • 'l-. ~ ... ' ....... ...: .... 

cost stage would hu ve to be accompHshed within the present budget. He 
also asked if MDAC had developed a positio:l on eliminating S·-IVB static 

___ ~ "- '.. •• ,~' " '. • • >.7' 

firing and was told that they had advised MSFC that it was fea'sihle with-
.·:~9.ut ·tlnclue. risks .. ~ _ D~. M~ll~; ~Hl pr~bably bri~g this up at KSC this '.Ne·ck. 

Dr. Mueller also comme nted on the increase of the OVvS V""irlock, etC) - -
Program cost by a factor of 6 ($SOM to $300M). ·-Dr. Mueller is at Downey 
today to discuss CSM and S'-II status with NAR. Bill IaHutte is attending 
the .Toeeting. V 

Ed Buckbee
Translation
Washed out of overcrowded agenda. B



NOTES 2/3/69 JOHNSON 

.. Research Achievements Review (RAR) - On January 30, the technical 
contents, progress and achievements made by the Center in its Research 
Program in Thermal Physics and Thermal Engineering were presented. 
As you are aware, .p"l.-uch of the work in this area is conducted in the 
Thermal Physics Division of the Space Sciences Laboratory. Therefore, 

~m"ost of the presentations were on SSL activities; however, both 
Astrionics and P& VE also reported on significant research accomplish
ments completed in each lab within the past 12 to 24 months. The total 

_ attendance at the review, was slightly less than usuaJ. Compensating to 
. ;~~e extent for the decrease in total numbers of pe~plewas a somewhat 
higher representation than usual from Headquarters, other centers and 

'-- .. 
other government agencies. 

Ed Buckbee
Translation
Jim Shepherd, Bonnie I'd like to make a brave effort to attend these more regularly. Please assist me in doing that. B

Ed Buckbee
Translation
O.K. BH 2/7



NOTES 2/3/69 MAUS 

NASA HEADQUARTERS DIVISION OF PRESIDENT'S FY-70 BUDGET 

On January 23, we received Center level controls, established by NASA agency 
within the President's FY-70 Budget submitted to the Congress on January IS, 
as follows: 

(Millions of Dollars) 
FY-1968 FY-1969 FY-1970 

OMSF 
MSFC 

2,809.2 
1,151.6 

2,177.5 
668.6 

Within MSFC the division is as follows: 

Apollo 992.5 583 0 5 
Space Flight 159.1 84.2 

Operations * 
Advanced Missions 0 .9 

OSSA 552.9 438.4 
MSFC 1.0 1.8 

OART 315.0 285.2 
MSFC 16.8 11.6 

"-
OTDA 275.9 279.9 

MSFC .4 .3 

R&PM (AO) 639.3 648.3 
MSFC 126.2 • 116.4 

C of F 33.5 35.7 
MSFC 1.2 1.6 -

2,007.5 
,. 690.7 

- . -

503.7 
186.1 

.9 

558.8 
-:] .-~. 

290.4 
/ 13.6 . 
~.--

298.0 
.~ .4 

650.9 
· 112.2 

58.2, 
( 2.1 

Total Budget Comparison of MSF Centers (Including RD; AO & C of F) 

MSFC 
MSC 
KSC 

*Includes AAP 

1,297.2 
1,327.6 

488.8 

800.3 
1,188.0 

494.8 

~- ~r20 -~3---' 

1,042.4 

456.9 V 



NOTES 2/3/69 MOHLERE 

ALABAMA A&M COMPUTER CENTER: Some considerable favorable 

attention has be e n given the Center's~pp~i~.?:!~2.g, . .Q~_thS!_,hD:.U~,~w.tyE,~~,,~g!,~~~!!1_~n! 
with Alabama A .&M.. .ctyde ,Foster of Comp L a b has, under the terms 

...... ~ ... -... - . .... ' ... -......... ~ .~ ~ - ..... "". ". " . 

' of the agreement, ~.~de substantial c.ontribution .to the .,.~sta~l,ishrr:~nt 

.~.aLA&M ,o~ ,a.: Compute.r Science C~!l.te.E: This activity now shows~ 
~studeE:-ts_, eng<':l:g~d on the .IBM,_.3.9.9 :-:."~g ,, ~~9..~ipE.1_~~~ of the College and interest 
continues to mount. Dr. Morrison is quick to acknowledge this -Y..a s_tly 
significant assistance by the MarshallCent~,r .:-vithput ,~hi.<:.h " t9~r.~._~p~.~9 

-have'"'"" bee'~ o ;';:ly a " room fuil of idle or '~ndel:" ~.employed computer equip,: 
~·~·;;t';~.~ We have n~t beEm backwar'ci' in ' ~i ting this example of MSF:C '-
rr<"" ~' . -. ' --. " .. ' 

. University cooperation. One day, when your schedule permits, _L~hould 
r - ,.,-' ' 

like to arr~nge for a visit to the A&M Center and a talk with. Dr. 
"Morrison'J -'~~' ~ 

.::,..,. - -~., " .. ~.,... 

DEVELOPING COLLEGE PROGRAM: Marshall has received very 
- '. ~ .. ", -- -- ,. 0(,,, 

favorable notice for the advanced degree of its participation in the 
,.,..--...... '- ,. ' " ,- . -.' .. . ... 
.... ;Developing College Prograr;n. In fact, there are indications that the 
Office of University Affairs may not only JIlfr~ase the MSFC funding

J 

_,.quota- -a very modest sum- =-,!?~t .~ay .. gelegate administration to ,the 
Center. This pro gram seeks to apprais e the capabilities and potential ----_._ .. - .. 
of colleges that are or recently have been underprivileged . . The 
appraisal is actually conducted by one of the colleges, in this case by 
Alabama A&M. Schools involved are: Alabama College, Fisk, Miles, 
Oakwood, Stillman, Talledaga, Tennessee A&I, and Tuskegee. V "--' 

STEP FUNDING: In previous years, ¥a:r:.~hall has eschewe d the us e of 
the research project grant l:r:?-__ fa.-yor of the contra~t approach, not without 
jus tif:i'cation. Howeve r, th"is effec ti vel y ~!imi1:'lat~d ._M?F~ from ~h~ . 

.!!2?-t~'1!-ing, fun,d , ~dvantages of step funding and the desirable Kra9-ual 
phas e -ou~ featur e of such funding ."'" T 'his 'year we have 3 specific grants 

. as follows: 

Georgia Tech 
LSU 
MSU 

~$50,000 

100,000 
100,000 

C!?-~nces are good that thes e, ~n.1 be. step funded late.r. The beginning ....- ... ' 
is modest since the PAD involved shows a total of 272 such grants 

. across the NASA Center Systerrl. V 



NOTES 2/3/69 MURPHY 

Safety Review of the Neutral Buoyancy Simulator Operation: 

The MSC_Manag~r, Orbital Assembly Project Office, has officially 
acknowledged that the MSFC Neutral Buoyancy Simulator satisfactorily 
~;;ets the MSC requir~m~nts "fo -~ participation of MSC personnel in --.. -'-' . - . ,.. 

underwater space simulation testing. The first astronaut participation 
inpressure suit testing is scheduled for February 18, 1969. Some 
minor changes have been made to the equipment since the completion 
of the Operational Readiness Inspection (ORI) last fall. Therefore, 
in coordination with ME and Environmental Health, we have scheduled 
a follow-up review to the OR!. This short review will be completed 
prior to February 18, 1969, to assure the best possible safety posture 
when the astronauts start underwater operations in pres sure suits. V 



NOTES 2-3-69 NEWBY 

MANPOWER STATUS: 

It now appears that MSFC will be unable to meet the year-end ceiling., 
,£1 5.98J if the attritio-;;;-at~--;-~;1T;;~~~' ~t 'th-; ' p;'~-~>~nt I-e';el. '· Th~"~ 'n'd'-
FY 69 '~~iling was developed by OMSF based on an extremely liberal 
interpretation of the Center's attrition history. That .E~.~i~tj.on is 
not being borne out by our .a.ctual attrition. We normally experience 

' fo~~ peak at trition periods ea~h year ~sually in September, Decembe r, 
March, and June. During this fiscal year, however, no such peaks 
have occurre.d . . The average attrition required to mee'f-th-e' new "ceiiing 

' was i 1 people per week . . Our year-to-date actual attrition has averaged 
9 people per week. We began the fiscal year with 6440 people. As of 
January 30, 280 people had separated. Since July 1, we have hir e d a 
total of 81 p eopl e . Sixteen of these were wage boards and technicians 
whos e re-hire was necessitated by the NASA-CSC agreement and 
Judge Holtzoff's decision to lift the injunction on the RIF. Twenty-five 
were clerical personnel hired against FY - 68 commitments and carrie d 
over into FY - 69 on temporary appointments. The remainder included 
four busines s profe ssionals and 36 engineers which represented our 
FY-69 college recruiting commitments. Of the 81 new hires, 71 were 
added by September 30 and we have added only 10 since that date. Our 
January 30 on-board strength is 6241. If we project attrition to June 30 
at the rate of 9 per week (year-to-date average), and assume no further 
hiring, the Center would end the fiscal year with an on-board strength 
of 6043. This is 62 over the target of 5981. The problem is further 
complicated, howe v er , by. the existence of seven PhD comrnitments 

.,..,. ._ _." ~ lY 

at the GS-12level, m.ade in FY-68, and one military returnee. We 
are preparing a letter to OMSF requesting guidance on honoring the 
PhD cornmitulents this fiscal year or extending them to FY -70. 
Additionally, ~e_..will'p'~ .unable. to hire app!.ox i::nately 30 co:-op , 
students gradua ting between now and June. Although we are hopeful 
~{ so~e increase in attrition, there is I1:.?_ ~eason for us _tc? expect a 

)arge rise by June 30 since there are, according to the State Employment 
Service, approxirnately 1200 engine e rs on the open job rnarket in the - . ., ..... -- .. 
Madisgn;-.Lirnestone County area ;:tt the present time. It also appe ars 

~ that'the A~my buil~'up'- cloes: no( otfer much potentia.! relief in the near 
t..-- -_'_'" __ . . ... _ ~ "._ .,' __ . __ , ~.' _. ,., - -.... -_ ........ '_ ~ 

future. We are carefully watching this situation and will develop 
alternatives through which it could be mitigated should the pre sent 
course continue .. _ 

. V 



NOTF~S 2/3 /69 RICl-IAflD 

. No ~.~ nbrrlissioll this vveck. 



NOTES 2-3-69 SIEBEL 

1. S-II Staqe : Qua lification tests are still in process to qualify the cork/foam 
insulation now being installed in some critical areas of the S':' II - 8 stage. 

-Cr6-m'pfetio'n date of tests was February 1. Four of the eight specimens have 
successfully been qualified; one has been tested, three remain to be tested. V 

2. Neutral Buoyancy Activities: Concurrence for astronaut participation in 
neutral buoyancy simulation programs 'was received. from MSC in Houston~ . 

~ ·Mr. Jack Joems of MSC was designated as the principal test director for all 
tests involving astronaut participation. Mr. James Splawn will represent 
MSFC as Mr. Toerns' counterpart and single point of contact for neutral 
buoyancy test operations. Astronauts Weitz I McCandless I Garriott I and 
Gibson visited the neutral buoyancy simulator to review the status of the 
neutral buoyancy hardware. Commander Weitz and Lt. Commander McCandless 
went in the neutral buoyancy tank using SCUBA gear. They investigated the 
crew quarters and the MDA and airlock areas. ~ 

3.. Space Station Integrated Payload Planning Activity: As part of a progress 
meeting at Hq, a plan which discusses the manufacturing module of the ,.....,.-- .... -_ .. , .... -. . ".. - - ... 
proposed space station. was presented by us to the NASA Headquarters 

"" Experiments Payload personnel responsible for the workscope for the Phase B 
space station study. The space manufacturing module proposal was well 
received by the Expe riments Payload.,group_who are oriented toward performing 

'-specifiC a ncn:';;.'ngible -t'~~ks ~i~' space. pART personnel at, the meeting s~res se~ 
the E_e~(tfor more basic , investigations .. (In the proposed module both 
fundamental and product-oriented experiments will probably be performed. 
What the experiments will be depends on the outcome of fundamental studies 
in which we are engaged and on the results of the AAP- 2 flight experiments.) 
Langley personnel al so presente d their program for participation in the space 

rstation. Interestingly I their plan cove,rs such ME type activities as space 
manufact~ring " fabrication and assembly I maintenance and repair I a sp'ace

"hangar' for repair of satellites I and systems' for capture and transfer of 
's 'atellites to the . space hangar . V · ' 

4. ATM Camera Test Chamber: We are building 'fo r ASTR a vacuum chamber 
t9 be used for testing ATM cameras 0 The chamber is 4 feet in diameter and 
25 feet long. The chamber is made up of three cylindrical sections and two 
end domes. All sections ride on rails and may be separated at any of the four 
joints. Additionally I the chamber has about SO penetrations for pumps, 
instruments I etc. The cham'ber is'-supported on vibration isolation mounts. 
'To achieve a vacuum level of 10- 8 To!"r I the inner walls and equipment supports 
are hand-polishe d to a high luster finish and baked. LN 2 shrouds are used 
as well as an LHe shroud in one s ection . To date I we have installed the 
supporting rails, two domes and one cylindrical section. We ex pect to 
complete shipment of all other it ems by the end of February. "" 



NOT}~S 2 / 3 / U) SPE E R 
.-

1. AS··504 Launch Mi ss i on -R ul es P, c:' v"i. e -'N: The 50-:1- Launch Mi~:f;ion --_._------_._-._------ ----------- ----.---~-."----. 

Rules Review VV(l[, l:.c..Ld Thu.l'sdcl. Y at 1<':SC vvith IIage a nd Petrone GLUeD,d·-

i ng. ~recediDg the l'cview lvlSFC p l-csented a weL-l"cc~ived , in-. Qc:l)th 
briefing on t ~·,- .: spa. ce vehicle ground wind con straints, which was o. 

coordinated :_ ~· : '~)l·t of AERO, P&i VE anc11Y1Y oHice . I would like to 

~xpre~E; _.rlly~_C}; t)'p~·e.cia t i on for the fin~ \vol'k and coopc:rc:t. t~ ve . Spil'if of the 
-.. ~- .. ~ ,-- .. ~-"-""' , '---.-~' ..... --.--..-.- ..... -.. ,~ -. ... ~. -"-~" .. ,.,-- " .. ~ - -- .... -- . 

L~.:...b_~~i1:L.this . _ HC'.ge has requested a brief SUn'1l"DJ.ry of t his bJ:iefing at 
,.....- -
" the Fljght ReadilJCSS R e vie w . The L aunch Rules Review itself was 

routine and pl"esel1t:ed no major p:roblcll'1S. I t has bcen decided tbat the 
504 laLJ.nch windo\v "pancf3ll p:resented at the Flight Mission Rules 
Review (Notes 1/27/ 6 9 Spec!') for optinn.un LM. rende z vous op e r 2. tic)l1s 
will not be a constraint on la'unching tinle. They will be exeJ.'cisl.?:cl in 
r eal time as highly desirable preferel1ce if convenient . V 

2. Onboal'~!q:_01.:n~_~?!1'1]2Y t~:::. _~~!;e~ia~.c:~ In t he Noven'1bel' Ivlana ge
rnent Councill\1eeting it YlaS ste.ted t hat MSFC was not giv~ng Ivl SC the 
information they needed to define the rej;~;;~hl~ps-··b·ei;,;::9' ~·;·: ni~~-~" 
~ .... _- .... __ .-.._ . • ...... - • _ . ,. ... ~ • ..,."_ ..... '~'" .... ,_. ,4,.,.... ... ... " , .~ .0.. , ...... _. ,J v ... ".. . -. __ ..... 0(.. ... ... _ 

o nboard and the grotl~)(lso£twar- e· . " Iil- s1.1bsequ c llt' discus s i'ons vv e 
"'pC;i'~t~d"~'~t specifi~·"}Yle '~t5. ~~g~ "w'hi'c'h had b een h e ld l)etween M,SFC and -

MSC i n this area and MSC withdJ~ew their COln rnents . In the rn eanUrne , 
both Astrionics and Iny office have continued to work th , areas affect
ing this interface . A meeting on J anuary 17, 1969 , was cha ir ed by 
Mr. Chubb of R -i~.STR-N in which h.e gave 1'/11' . Qllinn of lvISC / FSD 
pr elhYlina l'Y d<?culnentatio;l d efinjng the equa.tio:ns needed to updat (~ the 
o nbo3.l' d cOlnputel' as well a s groun d sirnula tion requirernents . l\1SFC 
i s V\fell aware of Iv1.SC ' s needs i n this area and I b elieve t hey a ):e being 
pursued in a timely nlannel~ . ~. -

3. Tr~_~~?~t~n_~~~.0. _A_c 9:~~isitio~_~.~~.::2:i~lg_ ~a!~~_~~ The fil'S t Inceting 
of the Tracking and Data Acqu i s i tion (T8-DA ) F'lanning PetlJ.el vvas held 
at NASA Heac1quar-ters OIl J anuary 28 . H. Golden of this office attend e d . 
The nl.ain purpose of th5.s i niti2.l l"neeting \vas to review th e objectives 
of the '1'& DA Panel ar~d to m.ap ou t the p a.nel l s futur e C 0\1.1' S c of 
a.ctiviti~s . O ther iten1.S of discus sion \'.' crc c OD.1.n1.unications fron'1 the 
fa r side of the rDOOl1 , .:th.c __ PQl.i~j(~aJ. ?t(hrisar)ility of deleting overseC3.S 

~.E.~':.~~l1.g .sites , a.nd flight d3 ta. £low and control. ~ .. 



NOTES 2-3-69 Stuhlinger 

No submi.ssion this week. 



NOTES - WILLIAMS - 2/3/69 

1. Lunar' Roving Vehicle (LRV): The technical evaluation panel for the 
Phase B LRV study met at MSFC the week of Jan. 20. It is estimated 
the LRV study should start about Feb. 20. V 
~ .. -.< •• , .. .....,... 

2. Lunar Mission Planning: We met with other Agency participants in 
the Phillips/Stoney lunar planning study (for missions after the first 
landing to vehicle 515) at MSC. Material for the Managem ent Council 
Meeting was generated and reviewed. The basic recommendations will 
be to: (1) pro~,E?_e.,~ . w}~J! , t,he first four __ mission~Jist landi;g -plu-~ three 
more) ~_I)stJsiG_e a Mission Assignments Document and convene apanel 
to select sites I and (2) conduct a two--n;-onth- study to defi;;e detaj.ls ~ 

- -for re m'ainin-g flights I pr;Pare a procureme-nt-proposal, etc. The 
E!aterial will be reviewed with you onre~~, } _and will include our 

- assessments and thoughts for the Management Council Meeting. V 

3. Saturn V Cluster Study: Madewell met with AAP and Systems 
Engineering personnel on Feb. 1 to prepare material for your review on 
the potential core program replacement with a dry launched workshop 
on the Saturn V. This material is in preparation/background for the 
Management Council Meeting, when Disher will recommend the above 
change. 1! is our understanding that the Centers will respond with a 
Z ~ to IO-day study. ........,..--

4. ILRV Studies: The following studies were negotiated last week - ..... _-.--...... . , ~. ... 

and ~.o~tracts have been signed: 

Center Contractor Funding Emphasis 
:BII! Lu~ 
,-#;;;;/\ i~ MSF'C GD/C 300K Flyback and expendable trades 

l.rl[/I t:lIU C , with lifting S/C. 
' J I MSFC Lockheed 300K One-and-one-half stage concept. 
Ke(l\v c..s~ MSC NAR 300K Expendable LV with reusable S/C. 
,~~ rl', ~ MDC 300K Selected concepts cover entire 
~ spectrum. 
, ~ut;d ;" 'J/ t:S 
'0 :P Study duration is six months and all four contractors will be working 
~ from the same work statement. V 

Ed Buckbee
Translation
Bill Lucas Frank Williams Request briefing on groundrules. B





MSFC ROUTING S LIP 
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Re: Telecon this AM regarding status of a PIIt VE 
procurement action on Materials Processing in Space. 

The following info provides the status as of 4/11. 
Please advise if additional info is needed. 

129-03-15-44 "Preparation of Materials in Space" 
The work unit covers research on crystalline materials 
in a low "G" environment as proposed by the General 
Electric Company. 

The Research and Technology Resume dated 9-15-68, 
requesting $60,000 was submitted to Headquarters 
OAR T for approval. Program Authority in the amount 
of $35, 000 was received March 25, 1969. A PR for 
this amount, resulting from an unsolicited proposal 
from G. E., was processed to FMO on March 26. 1969. 
This procurement was assigned to Mr. Crawford in 
Purchasing. He advised this date that he had requested 
additional information from the contractor. Early 
response is expected and obligation is anticipated 
within six weeks. 

C~E-R-DlR 
DATE 
4-11-69 



CODE 

OARl has .• rebl" ... ~"",""""",w.I 
this ! x er:j.ITleJ)ct The procureITlent request is 
in Purchasing Office now. It was not necessary 
to use locally approved funds to accoITlplish this. 
The ~elay was c§.~ed by OA :;P in reprograITlITling 
froITl one kItty to the other. Kingsbury ITlade 
the COITlITlent that, in the purification of drugs, 
there are possibilities h;-re t hat could , iver 
such things as ultra-pure penicillan. Apparently 
me violent reactions that people experience 
sOITletimes froITl penicillan are 0 caused by 

'" penicillan but rathe r by the iITlpul"itie s in the 
drug. V -

I COOE I NAME <N}) . 
_ DIRJ. T. TShepherd 

IOATE 
3-28-6~ 

MSFC - Form 495 (ReO' August 1963) 



NOTES I-L\LCH 2/10/69 

MISSION: 

S-II-7 - Cornple tion of engir:e systems leak ar.d functional checkout has been 
de layed sOllle-.... vhat by a requirernent to x-ray fifty-eight stage e l ectrical 
connec t c.'l'S but this is not expected to irnpact removal of the stage from_ the 
stand; still scheduled for 3/13/69. V · ... 

S-IC -·9 - Static fir ing is still set for 2/19/69, and no inlpac t 15 fore sc-en at 

thi s date . l,.-"'-/ 

BOlvtEX - All fiv~ of the Signal Conditioning and Recol'c1ing Devices 
(SC_t. . .RD's) have nO\I/ been cornpleted and accepted by the Governnwnt. The 
DeCODl.:-nlltaLion un:it is scheduled to be cornpleted on 2/14/69. L..--

Fi:;:'st rE':POj-t IruE"!. the ship :JDisco'./el"e.r!/ dispatched while the ship ih;:l.S en route 
to its d .-;:-i.ft stalic~ l fl.)],' the Atlantic Tr a.ci c \i\;inds Experiment ( AT}~X). ii!dica.~e d 
th e SCAn!) installed ~b o2. ru the vessel h.ad been opel'atior.al 24 hou~-s ?E:-'r dc'.y-

• , . .' ~ f ' . 17 ; ., 0 / [ q 
SlP..Ce (l.e paJ:Lur~' Iron .. l'/... lan ..... l on ...,/ t:.o, L:;'.I-' 

VIc ha-"e be e n asked by ESSA to assist in the design, de vc1oprnent, a:'1d --.; - -
fa b ricati O!l Cif th~ BLIP (B on nda:ry Layer Instru'me:D talion PC) ckagE:), \vhic h is 
to be fastened to the large b:=Llloons tethered to the ships to pick up arld t:!'c_~~smit 

m e teorological data. ESSA ria s the fund s a vaHabl e for cornpo!'.ent procul"('!ne nr; 
and OSSA has indicated their concurrence provided to additional fun d jng is 
required i :tl\r:l theYo. Vle have l'equested peTn15_ssion fro!!l G en . O'Connor to 

'--

proce ed . 

The NASA BOMEX Advisory Group will rneet at MTF on 2/19/69 and 2/20/(;.9
V

'" 

INSTALLATION : 

Edgewood Arsenal Procurement Action - A !viilito.ry Interdepartmental Purchas,: 
Request (NIIPR) has been received from the Corrnnanding Officer, Edgewood 
Arsenal, in the amount of $99,543. 00, for a six-month study on the "Haza:;:-cls 
of Pyro-technic s, "Explosive Safety", to be perfoFrned by contract '.vlth GE: -lvrTSD. 
This s 'tudy was app:-Qvecl l:>Y Dr. 1v1u(;ller by letter dated 1/9/69. 'V'? 



NOTES 2/10/69 BELEW 

LM-·A MO ,CKUP STA TUS: VoTe observed the status of the mock up a t 
Grurnma,n this week. A reconfigured crew provision stowage module 
has been fabricated and placed on the LM-A mockup. We are now 
discussing the desirability of a brie'f crew walk-through at Grurnman 

}E, the event that integrated LM/A T!v{ crew review is not r ~guired. at ~ 
" MSFC. · Some costs and tilne savings are·poss,ib.1e if shiprnentof the 

mockup to MSFC is not required. 
PLUME DEFLECT OR TESTING: The current plume deflector 1/4 . 
scale model tests in the Grumman shock tunn~i w;;~·e comple ted last 

'"w'eek' ~ Subsequent testing, although origin~-ily planned; 'may not be 
required due to the highly sa tisfactory test results indicated by the 
"quick look" data. Heating rates on the solar array are somewhat 
l?elow thespe cdied -i~'~ ~l of 300/btu/hr/sq. ft. V"'-" ' . 
NEUTRAL BUOYANCY TESTS ON ATM TRANSLATION: Neutral buoy
ancy tests were run February 5, to determine the performance of the 
,tro1ley concept for astrona ut and fil~ --Canis ter trans la tion. The test s 

. showed that translation with the trolley concept is more difficult and 
tinle consuming than expected. \ ",-
HABITABILIT Y SUPPORT SYSTEM REQUIREMENTS (HSS) AND 
CONCEPT SELECTION: A review of the status of the data for the ESS 
Preliminary Requirements Review was held at MDA C. Inputs from 
Loewy /Snaith , ha ve been incorporated, and the r_a tiona Ie- for ~onc. e pt 

~ selection is almos t complete. We will have a dry run of the pres enta
tion material at MDAC on February 18. \..,..--/ 
THERMAL CONTROL SYSTEM: A revised concept o~ the thermal con
trol system is under re view by MSFC and MDA C-WD. This concept 
would accomplish air circulation in' the. Workshop by the use of fan 
clusters, four fans per, cluster, in 12-inch ducts. Heaters and filters 

. vl'6uld be preins ta lIed in the duc ts. Sound a ba te ment would be pre-
~""""""'.'!I;::'''''''~~ . .'~~'J'''~·'''~~'''tr.· .-... '. "..X'"7 •. ~ .• _"" ...... ~' ... '..... .~..t: .. ".~.~ 

': installed around the fan cluster assembly, thereby saving storage 
lit ' ... _ ...... ~ .. , .••.• .. I· .... <, " .. ~ " ' " .-.,:,_.~ .-. _ ~i" ''''- _ ., ....... : . .;...:-;;. ••.. ..;. '.: " , _... • ....." •• :.: : .. ' .;;' .":. "'~ 

, volume in the MDA. Post-landing ventilation fans are continuing satis-
factorily in test with. the modified shaft and bearings. Y ' 
'ITT LASER SYSTEIvf: The)TT Laser System is still attractive for use . 
in automatic rendezvous and docking use. AAP cannot afford the systetn 

-CLS ' an active' 'part of our pr~se 'nt autom~tic mode, but we .are investigat~ng 
the cost of including it as a passenger with display to the astronauts for 
information onIy. Hardware ITlinimum cost (ITT) will be $2.5 million 
plus costs for integration into the LM and MDA. Due to tbe current 
budget, we rna y ha ve to eHi-nina te AA P cons idera tion and urge continua-

,-..-..->--'-'''''. -_. .' -' , 

tion with SR T funds. V ' 
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N-OTES 2-10- 69 BROWN 
i', , 

), -' 

J-2 Engine - The J -2 englne test eHort at lvlSFC and Rocketdy-ne has 
produced new data regarding LOX system gain factorff w!:tic~,_~!-_ay , 
explain the os c illation amplifi cation experienc ed ac ro s s the cente r 
~ngine LOX pump on S-Il- 503. The new data a1so"- di"ctate --th 'at thc--'[uel 

'~sy-stem gain {actors be inves tigated in a similar manner. The recent galn 
factor data are b e ing f e d into the P&:VE Laboratory math model for 
theSalllrtl V vehicle and conclusive results a.re expected late this week. \..-/ -

General - The Engine P!ogram Office participa ted in the University 
of Syracus e NASA program management study last week. Members 
of the task team talked with key p e rsonnel in the project offices and 

, had considerable discussion at the sub-systems level. The group 
was well pleas ed with the depth of information they received. v'-

SUBJECT: Correction of February 10 Notes 

,:1 My Note of February 10, .p2'}:~at,:l'~~Y ?-s s()ci?-.te.d 
1 the new J -2 engine LOX system gain factors with 
~ ~ - ~ - . ... .. .. - -. '- -....... - _. -

_ the AS-503 center engine oscillations. The engine 
testing at MSFC in support of overall vehicle POGO 
studies, and engine testing at MSFC and Rocketdyne 
to investigate the AS-503 oscillations, proved..!E~ ," 
_LOX system gain factors_established several years 

<,- 'aito' with pump te~-ts 0.e~e in error. .. The~ p;e'~ious' ~ 
effort also indlcated the' LOX' and 'fuel system gains 
were similar, therefore the new data also requires 
the earlier fuel system work be checked. The new 
gain factor data generated at MSFC and Rocketciyne 
is being used in a math model of AS-504 and AS-503 
to check dynamic stability. The results of thi$ 

t_------..... ~ - . --~-

effort will not be available this week, however the "i" - L· • • ___., "' I 

P& VE Laboratory expects to be able to draw some 

,"_,,~onclusions earl>: ~~xt week. V' ' 

cc: 
PM-DIR, Gen O'Connor/Mr. Bueter, 

1 
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NOTES CONSTAN 2-10-69 

Nothing of spe cial significance 



NOTES 2-10- 69 Downey 

1. HYPERVELOCITY TESTS IN SUPPORT OF JPL: SSL has been 
conducting hypervelocity impact tests for JPL. Mr. John Howard 

- . < 

from JPL visited our hypervelocity lab last week to observe' and .... , .. ' - -. 
discuss the hypervelocity impacts of low de?sity particles o,n. insu~_ 

'. 1ation material for Mariner "71." SSL's light gas gun' range had 
previously been used to provide JPL with impact data for spheres of 
595 and 707 microns in diameter. The ~.e~stion of successful 
launching of larger diameter (0.16 em (1/16")) spheres was discussed. 

t>'ro;. ~ r _~ ... _-.._ ... .. 

It was found that a new method of launch was necessary. Afte..r. s.ix -, - ,- - . , ~ , -

sho~sl. a successful method was obtained . . An outline of 16 shots over 
a 2-3 month period was proposed. The densities to be tested range 
from 2.5 to 0.6 gm/cm3 with a constant diameter of 1/16". ~ .. -" 

2. WORKING GROUP M .EMBERSHIP: Donald P. Hearth of OSSA 
~}las appointed Dr. Dan Hale a member o:(a" ~orki'ng group on 
Exploration Objectives for the Outer Planets. This panel is to make 

-- -i--ecom-in-endations on planetary exploration programs I particularly 
' to the PSG (Planning Steering Group). ,_ 

; , 



NOTES 2/10/69 GEISSLER 

1. F.xnlorer I Lifetime : Public Affairs Office recently requested 
infor;~tion from ~~ ~bout Explorer I. in preparation for a press re
lease for Explorer I' s 11th anniversary. -Ba~ed on "our latest ave.il~~ 
abte--information (January 16th), ..!h~,,_~~t~tJi.~e ya.s. . ~o " be .in ;i.ts~. , .. 

• 51,975th revoluti.on at .noon .qn January 31st. On January 16th, the 
·satellite was in (;.' 324 X 9~J3 k~,·oorb{t~ " havir~g a period of 97.9 minutes. 
Assuming the satellite -is tumbOling ~o we estinated that the satellite 
will reenter about Ma,rch, 1970. \ or----- .. ---~-··.,o-J--o .. -' ... -'..,..'.-'--... . ·n·.· .• -- ~ 

. .... ,_ • • 'I' i""'· , -..l _.~. ," ............. ~ •• r J·~.!l."'W 'L," •• """-,,-;' ... .: ; ... -:.. ......... ,,_ . .-- .. ". ..• ; .<:. "'~ .. 

2. LH-A Unmanned Rendezvous and Stationkeen in r.; : Personnel from AeY'o
Astrod.ynamics-Laborato;,~, and Grumman attend~d"1"nforr.1.e.l meetings at B'ethpage), 
NevT York r ecently, to discuss ~asks presently being perforrr..ed in the areas . 
of Ltvr-A umr.anned rendezvous 8,ncf stationkeepirig ~ -Typical subjects covered 

". ' • -. 0.0 o. . .. 
were: LM-A attitudes causing radar heating problems; . propella.nt con-
sum:p~d:.ori; -0 J0!mi~lal ~endezvous error ° ana~:r.sis; ll}ethods of holding , a 

) .. ocOol v:ertical atti tuCl e; r~2 .. 1 !-ime logic flow; r endezvous rada r natp. 
,mC?del; - .~adar filtering teeh~~que; Ineth~~s. of error prop!'.gation ; and 
.plans foi~ simulating the rendezvous as seen by the _ astronaut in the HDA . 
'Preliminary reports were obtained on these ta.sks and key working level 
contacts vTere made in the areas of guidance, navi£aticn, and control . 
'Grumman e,ttendees consisted of personnel frol11 the Guidance, Navig'ation 
and Control/ .A.'1alysis and Integrat:i_on Branch. headed by Rudy Adornato. 
This branch is part of the Systems Engineering Division for Li"!-A, managed 
by Frank Pauly. yo'" 

3. ",lind/Heather r oni torinp: at HOSC for /1.8-504: He are working "ri th 10, 
R-CO~IP and R-P&NE personnel with regards to monitoring the wind profile 
conditions (ground and upper level) and weather at KSC for the l aunch 
of AS-504. Spec.ial emphasis is beine; placed on .. typing the lOl..rer atmos
pheric profile configurat lons, on a real time basis. for use in deter-

:':'; mining wind loads on the vehicle. !llore sophisticated means of identi
fying profile shapes are continuously being researched from the atmospheric 
theory and statistical approaches. Also, the usual close "latch will be 
carried out on wind and weather conditions during CDDT. r---' 
4. Acc.eE~[ince Of. Article fOT ... the Journal of Geonhvsical Research (JGR ): 
An article on Diurnal Variat ions in the 120 to · 350 km Ree;ion of _the 
Thermosphere. prepared by Mr. D. Feidner and Nr. G. Swenson 9f our 
Aerospace Environment Division, has been accepted for publication in 
the JGR. This article documents measurements and analyses resulting 
from six thermosphere probes launched for us by the UniVersity of 
Michigan during a 24 hour period at Cape Kennedy. The measurements 
were made in conjunction with our orbital dyne.mie s and lifetime supporting 
research efforts. V 
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NOTES 2-10-69 GRAU 

l:fAR QUAl,ITY & RELIAB ILITY ASSURANCE AUDIT OF MSFC: Prepara tions 
are being made for the formal debriefing ,on the MAR Q&RA audit of 
MSFC which was completed recently. The debriefing is scheduled 
for Feb r uary 19, 1969, with General Phillips in attendance. There 
are approximately }Jfindings associated with the Huntsville por
tion of the audit, which are primarily in the areas of management, 

- in-house' Q&RA ' ac t 'i vi ties, failure reporting, and configuration 
management. One recommendation was to ,extend the metrology oper
ation to include all instrumentation at MSFC in the mandatory re '-" 

~ ~ail " syste~o ' Of course this is E_esirab1e, but for many reasons ' 
"~~as ,not been feasible. The actio~ t ha't 'we plan to take on each 
' finding will be presented at the February 19 meeting. y / 

SANDERS DISPLAY SYSTEM PC BOARDS: Computer malfunctions of an 
intermi tten t na ture, plaguing opera t 'ions at 'KSC, are ' un'der inves-
~ . 
tigation by this Laboratory. These malfunctions are apparently 
confined to individual PC boards, and a comprehensive failure 

< aria'l'ysis' is being conduc ted to localize the failure mechanisms 
on the individual boards. At the request of I-V-G, approximately 
ten PC boards which have returned from KSC with confirmed inter
mittent failures will be analyzed for the purpose of establishing 
a commonality on several board types. Results to date indicate 
packaging, design, fabrication, and assembly processes are deficient. 
These conditions impose a definite potential for "short circuit" 
failures., Failure analysis" on six PC boards have proven high re
'sistance readi~gs due to (1) ~_etallic end cap resistors in contact ,_ 
with etched circuitry, (2) , ~ t 'ransistor case in contact with a _ 

lIt.'dela'y line part, and '(3) a resistor lead wire in contact with a .. 
( 0, 'lI? . _ • ,.. .. _ • • '. • 

delay line part. All of the intermittencies have been identified .. . 

as Jailure due to the above conditions., Results of failure analysis 
on component parts removed from the PC boards i~~Jude a punched 
'through diode whisker, displaced whiskers, and two failed tran-

"-... .~ ~ . - -,'". ...... ... .. ~ 
sis tors. 

~'-



NOTES 2/10/69 HAEUSSERMANN 

1. ATM RF Transmitter. Subsequent to your letter to Giannini
Voltex, the prototype RF transmitter was received. The unit haa 
been undergoing tests and initially failed while operating at 45-- C. 
The Giannini project engineer found and corrected the problem 
which was due to a poor solder joint. " puring subsequent testing. 
the unit failed at 70° C and was returned to the contractor at the 
end of last month. Although these specific shortcomings probably 
can be readily corrected, we _v.zp~ !lot be surprised if we are plagued 
with many design and quality problems on this item. We will keep 

' you advised of the progress relative to this problem. V' 

2. American Science and Engineering X-ray Telescope demonst:ation. 

;l::;;ft~~·:i~;:~'2r~.~~~'~;~;~<;?< ~i~~-yt'~-~J~~::fd1:-\5f~~o~.;~,:~~ tr a tion 
~-.r. ~ .. _' : """""~"""·'''r.-•. ·~'''' '..q..:.-.".'t •• ~.,' ." ... ,-:.(" ..••.. -"~ ..... ""}, ~""A._,_, _~ •• _,-. ... J.~ •.•.••. ,;_ •• -" --.'.-# . 

showed the resolution capability of the telescope and the flare 
detection ITlode via X-rays. Whenever yourschedule perm.its, the 
demonstration will be repeated. ~ ... ~ 

3. Visit of Messrs. Culbertson and Forsythe. Messrs. Culbertson 
and Forsythe came to MSFC last week for informal disc~sions ' a-nd --_ . .. -~. .- . . --. 

visits to various laboratories in connection with the ATM project . 
. Visits ~ere made to th~_._<;:;~.<?mp Lab, P& VE" ':fe st, Manufacturing 
Engineering and the Astrionics Labs to ob~serve the status 01 hardwat'e,# 

,....elements and t~st ~nd simulation facilitie~. During our visit to P& VE 
relative to the EVA simulation activities, Phil Culberts on suited-u,E 
il!.J!Hl_new -Li tton -E VA, P! e s sur e suit. Bothi"C~l b;~-t-;on~~~n:~r'F'~r;;the '" 
~ JI~' .. '~<.~- .. ' . - ... '~ . 

. expressed their sat sfaction with this visit. V .. ' 
. . '." . . ~ 

" 

, . 
~ . ...". _. . , \ 

..,. r '. " ; '._ .". ,,' .' ... _. 

~ . : ~".:~ ~ ~ 
" . 

; . 

. ~.:. " . " , .... ? 

-, • ':"-, :~. _.:'> f • .. 

Ed Buckbee
Translation
Shep I didn't know we had one here at MSFC. If it fits me, I'd like to try it. B
[re new Litton EVA pressure suit]

See also Siebel Notes 2-17-69; shows diversity of Dr. vB's interests]



NOTES 2-10-69 HEIMBURG 
1. S-II: MSFC Program Management approv ed North American Roc kwell's 
Engineering Change Proposal 6178, which was initiated by R-TEST. This 
significan t change will ___ delete S-II stage insulation leak detection and 

. r -~-" - ."- J 

associated ground support equipment on vehicles 5-11-8 and subs. The 
-Change --~h-ould result i n a substantial cost avoidancety-pe s avirig .y--
2. LAUNCH VEHICLE RESEARCH AND TECHNOLOGY OBJECTTVES (RTO) : Wri te-ups 
outlining structural r~search and technology objective s for four programs ; 
the-Integral Launch and Recoverable Vehicle , the Space Station, the Low
Cost - Launch Vehicle, _and the Nuclear Vehicle programs, were complete<Ciind 

-pr-esented to NASA/DART pe rsonnel on 2-5-69. The writ e -ups we r e prepared 
-iii- a joint effort by our Advanc e d Studie s Office, our Materials and Str uctures 
Divisions, and by tha Re s e arch and Technology Di vision of R-ME Laboratory, 
-to satisfy the initial NASA/OART requirements for MSFC suppor t in de fining 
the new structures t e chnology task area, Advanced Launch Vehicles an d 
Space Propulsion Stages. 'v"- . 
3. MA..~UFACTURING IN SPACE EFFORT: Since early last fall we..! in conce rt 
with Bob Lake of Bil l Johnson's Offi-ce-, hav e been trying to ge t f undst.o 
Y~E8U_~ at least two most interesting possibilities for space manufacturing . 

These are a unique t e chnique of crystal grmvth by capture fr om a solidified 
ceramic bath (th i s only works in zero g because the crystals a r e h eavier 
than the bath a n d sink and combine in 19), an~ _?n ultracentrifuge t e chnique 

~ for purification of drugs (a concept of considerable inter e st to the 
p/£((se . - -harmaceutical indus t ry). "The Experiments Office has informed _ 2:l~ ~ th~_t 
dlswr-s CJ IV-... again they have bee n d elayed _ by Heiaquarfers~in -geTtin1f<Ene"fiJnds since 
ga-n ': (r.- r Jl1ElS ~L -ar~-tT~9 -,~o -Ear _t fi .or~it'aC·Space--Lab:ofcito'i:Y : ~url~ s :~::VJe -sugges t - that 

(Vi ~(c':!J ' consideration b e g~ven a~ ~he l _o.~a_~ le,:e~ t Q_./.;,e.~_~"h .. e:;i~lY,,_.J"~:9:-;,9.92 
{J,,,-, ~()r-e. • ..,n:~~~" .S. __ 2.~_tar"t .. ",~.hl; s=a~~~l,v~.r~"':" V-

I q . . -~ SOLAR ARRAY SYSTEM : Tre Preliminary Requireme n ts Review for the Solar U!-- .,>.,ve. ;' 
Gel-I' ,:: (ull rray was held last week. Attendance_ was heavy. Relatively f ew Review 

I 
/ i .... tern Discrepancies were generated.V I t~ '\ " ~ 

I . ~ / . J'\I'.1 S. SUPPORTTNG RESEARCH AND TECHNOLOGY REVI EW WITH HEADQUARTERS: A 
I) "10" -,J. 11 -
I ~,'n ' 1'I"ri<" presentation on the ~status of OART funded in and out-of- hous e work on _ 

k, ~ ~r~ slush hydrogen, capil l ary liquid control devices and destratification was 
~ given to Me ssrs. Levene, Miche le, and Rosche of OART at their r e que st. 

It app e are d that the purpose was to determi.ne which DART, group should . 
support the work are;S which 'we_ r~ presente d. V -- - - -
6. SPACE SUI T DEMONST lLA.TION: A demonstration of t.wo Litton Space Suits - 
an EVA Constant Volume _Soft suit ; and~ an RX-S Hard Suit demonstr a tion was 

_Sij . neld in our Task Ana l y s is Facility in Building 4619 on 2-5-69. Suits ~ere 
. pressurize d and repre sentative EVA and luna r surface driving tasks were 

~t'lJ r:l4c>r)( performed. Mr. Culbe rtson, AAP Systems Integration, NASA He adqua rte rs had 
~kri,~·'<" r., ,~M I)r. an opportunity to wear the hard suit. 1/ ~ 
N07CS JJ {jl~ 7. AAP MECHA.."NTCALPANEL: A speci.al mee ting of the! Cochairme n and Co-

, - t? secretaries took place on 2-5-69. The c..harter and futur-= inte rce.nt e r 
.!.J involveme nts were revi ewed. Thirty-six of 41 inte rcente r (A-leve l) action 

items were closed out or reassIgned to B-level (intrace nter) act i ons, 23 
A-level lCD -' s we re deletr~d or reassi.gned to B-level. It was c onclude d that 
even though the interce nter activity i.n certa in are as will be reduc e~, 
R~the.r- areas of this panel's responsibility need to be g~phasized_" e.g. 

corit'amina tion, cr ew-ha rd'll7are and experiment ip..terfaces. NQ. basic c.hange s .~ 
.to..-thc_ c.harte r_ .. or pa.'1c l st;ructure were propose d at this tT me , and continued 
~~gg~~ria~a.~lmical coordination thru already €stabli"shed - Channel~ 

~ /4:. i" erw..o f\.<,;2 ... ds ~d .t:" fL P"<M''''''-'~ ;/ ~ . +-l< 

r~~~ ~ M.o 

Ed Buckbee
Translation
Shep Please discuss with Gorman & Newby. I'm sure we have GEM's full blessing in promoting this kind of work. B
[re local funding, $50K, for manufacturing in space experiments]

Ed Buckbee
Translation
Shep See my remarks on Haeussermann NOTES 2/10/69. B
Jim Kingsbury reports that EO has received funds & somewhere the paper work is held up. [annotation not initialed, but probably by Jim Shepherd]

Jim Kingsbury reports that EO has received funds & somewhere the paper work is held up. [annotation not initialed, but probably by Jim Shepherd]



NOTES 2-10-69 HOELZER 

LOW-COST ' COMPUTER GRAPHICS DISPLAYS: On January 22,1969, 
Dr. · Seitz discussed the low-cost computer display terminals 
developed in conjunction with the A~lTRAN effort with Mr. Kenneth 
Webster, Chief, ADP Management, Office of Tracking and Data 
Acqu!s 'ition, NASA Headquarters. Mr. Webster requested and re
ceived information c6ncerning the display units, with additional 
information for the Technology Utilization Office. On January 29, 
1969, Mr. Nellis Adams, Supervisor of the Programming Analysis 
Group, JPL, called Dr. Seitz to learn more about the low-cost 
graphic~ ter~inals and to see about the possibility of a joint 
MSFC-JPL effort to develop a Tlconversational TT symbolic manipulation 

s 'ystem" on the U"NIVAC 1108 (for keyboard manipulation of algebraic 
and applied mathematical formulae). Goddard has such a capability 
on their IBM equipment but it is unavailable on the 1108 Ts. 
(Mr. Adams says that JPL is willing to pay for the system but 
wants technical inputs from MSFC). Two organizations in NASA 
Headquarters have requested low-cost graphics display units from 
MSFC. They are represented by Mr. Richard C. Tuey, Assistant for 
Planning, MSF Program Control, and Mr. Alan Anderson, Project 
Engineer for the MEDIA System in OART. These matters are being _ 
coordinated by the Experiments Office and the Executive Staff. V 
THIRD GENERATION COMPUTER SYSTEM: The next level of software 
EXECUTIVE System was placed on the floor in an operational status 
on January 30, 1969. It was anticipated that several minor un
foreseen errors would exist for -a short period. However, this _ 
level is significantly better in reliability than-the previous 
le\rel --of the EXECUTIVE System. Some problems) mostly hardwar-e, 

c:- have arisen. - Compiler errors have . been reduced to an acceptable 
level under this level of the system. Our present knowledge of 
COmmon Business Oriented Languages (COBOL) indicates a~ign~fica!!t 
reduction in the number of syntax errors logged against COBOL but 

'StIll may be higher than FORmula TRANslation (FORTMN). -An - error 
count comparison will be given in the next report. All high 
speed, large capacity drums are configured in and 'being used under 
this level. Dual Fastrand drum controllers are in the process of 
installation. Nearly all remote stations presently active are 
configured into this system. V """""" · 



N0TES 2/10/69 JAMES . , •.. > 

1. Deactivation of the S-II Battleship Facility: NR/SD is in the process , 
of deactivation of t,h~," S :-Jl Battleship f?-ciUty- to an operational standby 

'----~"--.--.--"-... -.. . .. - - "" ' '' ' -''--'-'' -. -- ,...'-

condition. It is planned that NR/SD will provide a minimum support 
"(appr'oxi'~nat~ly nine, m en) on site ,to maintain the faciiity i~ ; "s"tate 01 
r~'a.Ji~'~~~- to~_e:g;in t~s.~ing-- appr?~i!1'lately 30 days after go-ahea~. This 
operational standby condition will be rnaintained at least through July 31, 
1969. i\t .. _t.n.9-t t5m~ the need for the Battleship facility ~-ULJ~,~ .I_~- ~~amine..?-. 

.rand-a decision made to ~t~p..9 the operational standby status or proceed 
into a morc.comp1ete state of deactivati\m. v ' 

_ _ ••••• e .... .. _. ,.~. ,_ ....... _ 

2. AS-506 KSC Processing.:. The last sta~ for _~.§_: .. S.9_? (the 1. U.) is 
scheduled to be delive red to KSC Fe.bruary 20, 1969. A prelin1inary 
working schedule from KSC on 506 has been received and the key mile
stones are as follows: , L/V erection complete March 4; SIC er e cti on 
complete April 14; R o llout May 19; Launch Ready July 8; and Windo~ 

Op~~s July 15. ~- . --~~-----.-. , ' -
,"",- .- . '.' .. .. 

3. Satu'rn V Platform Backup in Spacecraft (ref. Jam.es Notes 1/27)69): 
. In a special meeting at KSC after the Apollo 8 FRR, Dr. Mueller directed 
that the effectivity for the platform backup capability be changed to, 
AS- 505 ;;;d--~ub~~q~~;;'t~~"d th~t "-th'~- ~~t~~a'tic "' ba'ckup -iuidanc 'e" b~'-"u s ed ....... ~--.t'W'---, ....... ""':t......,...._,...-....... .. \ __ .............. ~~.-. - '._ ~ ".' 

_~n~y, f?r the ".S-~C burnJwjJh .. m.~~~.~Lc,()ri:~,r:?L~.L~~.~E <?.~ .~~.~~ _ :::~ .e?J?.E .. "Ras}s,1U? 
during S-II and S-IVB ' burns. Our s ch,~_<:lul ~_ ,is r~al marginal on thi s 
"O~e';"" ancCi -wrlln1"'-o;):it'or " 1(~r~s ely es p~cially in light of the change i n IBM 
managelnent of software development. Jim Mej'tdlock who was handling 
this area resigned February 6, 1969, to form his own sofhv are company. 
Gordon Doolittle, who was rnanaging IBM's System Design Department, 
has replaced Mejdlock. V? 

-
4. Dr. Mueller's Visit to NR/Downey on February 3, 1969: Dr. Muelle-r 
m~t with NR top ITlanag enlent at Downey last lvlonday for the same type 
general discussion he had with MDAC management on January 31, 1969. 
Bill LaHatte attended the n1eeting. J2T~ M.~~ll~.!.:=:~ .. pent consi~erablt:! .. ti~~ 
dis c,:!s sing , C;::S~t_cos ~,~ and exploring what type of capability NR w,as 

'(reveloping t~ , respond to)aunch and flight prob1erns if thei~ subcon
.~ tr 'a'c 'tor~ had gone out of 'business. _, NR in covering th~--S~Ii cost status - '. . 
, presen.ted that they would meet or better the Bogart Tas!, Team cost 

reduction. goal. The only other S-II item which came up concer!1ed the 
, S-II <:_e!.lJ.~,r _~ngit1_~ " oscirii((on s ' ~v hfc}i -''v~-~ s dis' ~~s~'~d ~t the -50-4 'lf'ii g'hT'---
-,. -.-,-.~~ ... ~.,~ . -.~ . ~ ... . - ... 

Readines s Review ~~ __ ~JQ_§:.~sLoJJ.t. \r'- . I 



' , NOTES 2/10/69 JOHNSON (Revised) 

Nuclear Technology Review - On February 5-6. 1969. Mr. C~3::::~,,~,<?~wenk 
and }vlr. Dave Miller, NPO, Headquarters, visited the Center for an 
infonnal review of this SRT Program. They indicated interest in a 
proposal by R-ASTR to use the nuclear rocket engine in essentially an _ 

B.d. ~ldle mode as an electrical power source for driving amplifiers to achieve 
~- ' gOC:;'d " c'olor television for Mars flyby. -' ASTR pointed out that th'~ "!.oyag.er · 

, ~i .. t-, was power limited to about 100 watts. About 10 MW of power would be 
~Vif , - , r - availab.le. durinoO' full operation of the engine, from the core reinforcing 
COC.'veJ~ i~ .~ -

fY. .Jt".,;L ' r().ds .. "Y?ich are cO,ole5:'i ,with liqui9- hyd!ogen~ _ Running the engine in idle 
fJ da!~ fo~ mode would give more than enough electrical po,""er (S2ny~ers~~~ 

C/u,..( ~ thermal power) for the TV transmission. ,/ -
~~''''''~-''''~ 

Interest was also shown by Schwenk and Miller in neutron and gamma ray 
detector instrumentation work being done in SSL and the hydrogen 
reliquifier work being done by Air Products Company for P& VE. They 
indicated Jhey would like to see the reliquifier developed and experi;
mentally £lo'~'u "soit-~C:;~ld 'be available for po;~ible int~rplanetary and 

.". ..... -
orbital flights. v -

The NPO budget estiInate for FY -70 was indicated to be at a $ 36. 5M level, 
(22.6 for 75k pound thrust (nerva) engine, 8 - SRT, and 1 - Nuclear Rocket 
Development Station (Nevada Facility), and 4. 9 - modify No. 1 Engine 
Teststand). MSFC Guidelines are expected to be about the same as FY -69 
(1. 0 M). NPO is talking in terms of a Preliminary Flight Rating Test for 
the nuclear engine in FY -77. / 

OMSF Supporting Development Quarterly Review - The review was held at 
KSC on February 5, 1969. Representatives from the Advanced Manned 
Missions Office (OMSF) and the three MSF Centers participated. The 
initial portion of the Review consisted of a report by each Center on the 
status of their FY -69 Supporting Development Program initiations/ obliga
tions, summary of the December MSFManagement Council Meeting, 
announcement of the forthcoming Space Station Symposium at Langley and 
a brief description of the lunar explorations program plans. The second 
portion of the review was a discus sion of FY -70 Supporting Developrre nt 
Guidelines. Some main points were: 

'a. FY -7q .. and subsequent funding for the J -2S engine is to be pro
~!i?-ed by th; -~~i;;' stream program office rather tl;tan bY-Supporting - ".' 
Developmen t. 

b. Future Supporting Devel9.pment efforts" will be directed 
primarily towards "(1) Space Station, (2) Shuttle, (3) Lunar Base. 

~~ ' _ .... ' 'c. The ~TOP .. 'System devised by OAR T will be utilized a~ the 
primary program--Eruomission technique for Supporting Development in FY -70. 

- - -'- '-cL- It was agreed that there would .!?e a meeting between the Advanced 
Manned Missions Office (HQ) a~n'cfrepr.esentatives of the three Manrled Space 
~fi.iiht· Centers in about two weel~s~, tC:;---d~lineate the areas each Center will 

propose to perform undElr the new R TOP System beginning with the FY -70 

Program planning . ./r 

Ed Buckbee
Translation
B.J. What power conversion method would be used B



NOTES 2/10/69 MAUS 

NOTE S 2-10-69 M..A..US 

FY 70 SUPPORTING DEVELOPMENT PROGRAM 

We have received from Dr. Mueller, Marshall's guidelines for the FY-
1970 MSF Su,pporting Development Program. It is directed that the 

_E~.::L97.o program be oriente d tow ard the development of prototype " 
.,,~.a_r-,~war e tha t wil~ _support the space station, space shuttle, and)unar 
base. The J -2S e z:ill ine development will be moved from Supporting 
-D~velop~e~t ir;t;th~'-~~inIT~-~ Ap'oii;-p';;g;~ : VMar~h~ills guide
'\tine po-i tio:ri ·on·JS]f'j;·18~'3M 'f~;:;ding a'll~'~at-ion £0;" FY -70 Supporting 

Development is $7. OM. V 



, NOTES 2/10/69 MOHLERE 

Negative report. 



NOTES 2/10/69 MURPHY 

:Implementation of MSF Safety Program Requirements: Dr. Mueller 
issued an MSF Safety Program IvIanagement Instruction on January 16, 
1969. A part of this instruction requires each Center to review and 
evaluate all aspects of the Safety Program at S2~T in~tallations _and J 

.... aflhe CC>l1tractor facilities to the extent permitted by law or contract. V 
.ooe;---._-- -.-.~' 

Through a coordination effort with 10 and R&DO, F _e now have, or will 
... _ .•• __ .~. _ .... r·· .~ .. ~ •. . ' _ 

shortly have, _~l~ Saturn prime contractors under contract. The initial 
proposals for implementation by these contractors were priced at approx
imately $1 M each. 10 has issued one contract change order and is 
close to completion of the other three prime contractors at no cost to 
the contract. With this accomplished, vy~ ~re now planning our first . 
safety surv~y of a Saturn prime contractor in mid-March and will complete 

--ail surveys by May I, 1969. These plans have been coordinated with 
Headquarters and we have received assurance that these surveys will 
replace their previously planned surveys. V 



NOTES - 2/10/69 - NEWBY 

GAO ACTIVITY: In addition to the GAO report on "Use of Minor Construction --------- ~- -- . , -.- ,-- - -
Funding at MSFC, " with which you are already familiar, .QAO h_~s __ o_t!'t_e.E_ 

- investigations, in various stages of completion. Of primary importance: 
--.--~' . '.' - -_....... . . '--

a '. , ~GAO: contend~, in its draft report on "Review of Schedule 
Incentive Provisio,ns of !30~ing S-IC and Douglas S-IVB Contracts " . that 
NASA did not adequately coordinate its. planning for the conversion of these 
"Cont~acts with it~ plans to revise the launch and d~ii~e;y s~hedule. _ GAO 

"-'~lai~s NASA incurred approximately $26 million in ad'diti'onal program costs 
. to accelerate delivery. W e do not agree with the GAO allegation and are 
working with NASA Headq-;;a"i:ters person:~el t; d'~~elop the Agency response. V 

b. GAO, in a draft report on "Audit of Boeing S-IC Contract" 
contends that target costs proposed by Boeing and accepted by NASA for 
~onversion and follow-on modification~ ';~ i~,-_ov:~r"~~timate9 by about $4. 3 
million. 9AO recomm e nds that NASA o~tain appropriate adjust-ments for" the 
overstated target costs. A similar GAO revie w of the F -1 engine contract 
is underway. GAO contends- that Rocketdyne overstat~d cost, in negotiations, 
oy approximat'ely .$8 . million, primarily in mater ials. Additionally, DCAA 

-has audited the J~~2" ~--;g-i;~~ " ~ontract and contends that the contract violates 
Public Law 87-653 (Truth in Pricing). Approximately $16~ S'";nillion has been 

. ..... ~. _"M _.,,, ... ..:I~.~..,.. .... ,. .... ,_. -. 

questioned in the J -.2 case. Appropriate MSFC officials are investlgating each 
~"""i_ ... J'."'""", ~~_.\."'~ :J.;,.-•. ,'" _ "":.":" ..... 1r 

of these contentions . ..,..--

c. ,GAO is ~.ontinuing their review of Administration and Control 
of Support Serv~ic-es Contracts at MSFC, and_ha.s, ju~t begun their surv,ey .of 

!~ (Management Services Office) and Browr: ~!;~i:?:.c:..r~ng Company (P&VE}.V .... 
~-. -~ . .,~--~- . ..--.. 

" 

FULL TIME GRADUATE STUDY: We havepractic,?-l.1y completed all arrangements 
to pay tuition for C enter employees approve(rfo~-full-::!in:e graduate stlldy. . 

-~:F;;'~r¥.~_s".~"v"~1i .. ~!ll£loyees a~e engaged in graduate ~t;:;'dy at 25 universities through-
~~;,... " ~ - ""'--- . . .. ~"~' __ ,".....,._~ .•. _ ) _ ,. _ ,,, .• t.. ..... "',..,. ..... _'~ ..... "lO . . .... _""_"" .............................. "' ... ~_ •• ,~ .... , ~ _~.-;.... __ 

out the United States. The maJo-rliy~arEtattending local universities (Univ. of 
. Ala., Tuscaloosa; Univ. of Ala., Huntsville; Auburn Univ; Georgia Tech. Univ.; 
Univ. of Tennessee). This number of full-time students includes com"p.E;!titiv~ 

fellowship_s (Sloan MIT; Sloan Stanford and a Research Fellowship ;t Univ. of 
e:rU;~-s"s'~e Space Institute at Tullahoma, Tenness.ee). Nineteen ar~_,?tudying at 

the P~D level. , None of these employees except the Sloan"FeilQ~s are on per ---. .....,.....-; .~.-~ .---.- '" . . 
diem. In fact, a few volunteered to pay their own tuition and/ or travel because 
of their cost consciousness and awareness that our budget is inadequate in these 
times. ,Tuition costs have nearly doubled in the last five years. V 
SUMMER EMPLOYMENT PROGRAM: We have received a planning figure of 164 
spac es for the 1969 Summer Employment Program from NASA Hdqtrs. This is the 
same level as last year's program . .9~::_ Y.ou~~ Opportunity , Campaign_"ppac~s .~ilJ 

,...p;-ob~bly _b~. redu~ e~ s_omewhat from last year's 162, authorization. We plan on 
- making offers on the graduate and faculty part of the summer program beginning 
around Feb. 15. / 



NOTES 2/10 /69 RICHARD 

A i r~ ?_~:~-J_SL~~:§) ~ l_~~e rr~J~_~g i. ~ ~_c:!.~i:::.~g __ 0 11 ~_~~:.C:.~_: The pro g res s in t Il e 
r eview of the McDonJlcll-- I?:!t,1gt~\~ _£_9.p,tracJ:..has not been satisfactory 
~t;-~l~ s i;it'~~- -~~~ "-i"l;i;';- ~ i~e c fio rt wit hil;--the C e-;;t~ ~:~ - M;:~l p~~,;~;'i--' ,---." - .~ 

lo ading appc:::ars far higher th an required for the overall job as wc:: 
:sce.E --;;j~~l--;;o-;;~r'C\rie-\;:; - ti--;';:;;-tb;:';'''i'~- ~~~~bll;-j-;-;':-~q~i-;~d-t~;-~'~~ce 
thi s rat i OJla 1l~a'11--;-(~C£PI~ b i l~ 7.t eve 1. - --T he o-ii g'il'tiiT-s __ lll~1-n.i,1s_0-;-by 
the contractor was c:..c:.rr1.pl ~te-G;un;:-cc·eptabl,e ;;3- fc~r as the systerll 
engineering aspects, c.lnc1 a ne\-v sublnissi()l1 was requested. 1his 
has con},<j"n _t QdSl-yj¥onrLa~~.) a~~d '~'l;i~e ';~'-; -t 'o ' be'" g~~-e-atly ' i-l';'pr07~d ';

~h~~~~ver , con>::jc1cra1?l ~ revi ew i~ rcquired during thE, ~-;~eE" "iT ,-- '- ,.._. " - - - -, 

we are D.9.t sati sfied with the progress of this review as of Vvecln cs day, 

we will reques t a 2,~~c:~~~~cg~~_~~~: ion.V 



NOTES 2-10-69' SIEBEL 

. . 

1 • ATM Gimbal and Roll Ring Manufacturing Review: Personnel from 
ME, ASTR, QUAL, P&VE, and the Perkin-Elmer Company visited the 
Fansteel and Western Gear Companies in Los Angeles this week, who 

. J 

are building the ATM gimbal and roll rings from 606l-T6 Aluminum. 
Problems are being encount€red in holding tolerances of the gimbal ""_ .... , ..... . - --- _. ....... .. . .. - .--' 
ring as configured owing to w€ld shrinkage and repairs. Following the 

• 's"ugg-esUons that were offered I a plan was initiated to redimension the 
gimbal ring and mating components ~hich will allow the "rings in process 

. to be salvaged and subsequent rings to be manufactured with les s difficulty. 
'--..~. ..,.... .--'-.-. . .... . . . 

. Additionally, we recommended changes in heat treat procedu~es_ to reduce 
residual stresses,chemges in clamping procedures during welding to 
control weld shrinkage, addition of lightening and/or cleanout holes in 
the gimbal ring to permit chip removal, changes in X-ray quality require
ments and repair procedures, changes to the oxide treatment procedure 
to include an anodize treatment on the gimbal ring in addition to the 
electrolytic anodizing, and considerations of using the vibratory type 
stress relief treatment to minimize changes in dimension after machining. 
Our recommendations are being coordinated with ASTR. We believe that, 

,.......wUn·the recommendations and changes as discussed above, the gimbal 
and roll rings can be fabricated without additional delay V 

2. Neutral Buoyancy Activities: .[U'rangements have been completed 
for astronaut participation in pressure suited, neutral buoyancy tests 
at M·SP-C • . 'TWo astronauts have been scheduled f"ar the first such t~s't 

...-1 --

' .. on February 18, 1969. The astronauts will evaluate the II trolley~~ __ and . .. 
II parallel.F..<3..p~'~ concepts -{or---transla'ting ' over the ATM .·v -. ----- .-...... "..... .. _,_ ... _ ... -

3. MDA: The structural test article was returned Thursday from R-QUAL 
and work is undervvay to install strain gages in preparation for the 
!t~~?~.'::l~~_~_tests. ~- - - ---- .. - ' . " ' ........ -



. NOTES 2/10/69 SPEER . )31-/fr 
1. Apollo 9 lviissio:l Support R <3 ':iews : NASA FIeadqua rtcl's 
(Ste-~ns_Qg~~-o[Fic e ) l;eld a revie -w at KSC, 2/5/69, on all NASA and 
~---.- -.. ~-- -------_ .. ---' .. 

DOD support systelTIS (tracking , telernetry. corillD unications, 
- --• • -.--,,--. ~ •• ~ " • ~- ~. - _ #", ... - ......-.----... -~ 

ITl e teorology. p4ptography, and ,~la.ta_ bandling) C01D1Dittec1 to the 
_bpollo 9 m.ission. This was j_<?ll~\Y_(~.cLby . DbD's pre-miss ion r eview 
\~ith -ali support forces a t .~T~ on 2/7/69 . . ~e. S":.?-_~: e;pecCthe - ~i~u-aT 
good Sup};o-rt to tl~'e L /'V _ as ~~perienced on prior mis s ion 's . 01.1; " .. , .. 
p;:;p;s al to ~tii i ze A poll oRange Ins tl'urnenta ti Oll Aircraft (ARIA ) 
ins_~eC!-cl.o£ _ G!a:~ld Tt:rk for the' co\~erag~ of the altel.'~ate rniss ion
secon d burn nas bee n accepted and should result in cos t savings. V-

2, Ap~~lo 9 ~~un::~ Suppor t~ In a surprise move~§~. 4<1,s. ~~4uc~c~ . 
.... the l: equestJor . MSFC on-site la.unch suppor! from approx im.ately t~n. 

J..~ !~~o . p ersonncl. Due to illness. o nly .?r:-e, engi nee.r c.a~l be ~. ~llt 
__ d.o~n. This was . a c.cept.ed. All other support will be given frorn the 

HOSC.~./ 

3~ HOSC Rea 1!irne ~light Suppor't for ~L\.p~.~~o 9: In resp.onse to 
Chris Kra.ft ' s requ'e st we are",~ga~n prepa:r.)ng sC?0e r eal tin1e. support 
to the Mission Contr ,ol Center froD"1 the HOSC. The AERO Tra -

..... __ ._ ,.V _ • 

. je~-to-ry-·Team will generate key times relate d to the tw o S-IVB r·estarts.y-



NOTES 2-10-69 Stuhlinger 

1. ROCKET CITY ASTRONOMICAL ASSOCIATION CONTRACTS: After 
a !?!.lg ~ime of planning and negotiating, and with much help from Mr. Gorman, 
Purchasing OfficeL Chief Counsel, and Training Branch, we now have 

___ -- -~.~ .. -. .;.: I'r (., ,, /_ ... . 

:wo c~::'~::_:,s~\~irm:~ up _?~t:v.::.~_,~~~~~_~~_r.:~,,~~.~!.;. The first provides 
MSFC a ~L£f..2:g.~99s.~ry}}}g..i:~.i~l:~~. ,pe:r.-Y~~.r:,, ~.t .. .t~~_.C!?s_~ry~t()_~y f9J.: .. $.IS.o.._Q.Q 
each night; the second concerns a lecture course on optics and astronomy, 

t9}~Ja,~zh! .?Y RC;:~!,-.. rn,~:?21?,~ ,::~ .! .. fo/}~AS)fc~rr:pl~.y~~es, , ~~ . $80. 0,0 p'~r ' 
stude.n,~~ Lectures will begin March 4. v ·-

2. IMPROVEMENT OF ,MSF(?s SCIENTIFIC IMAGE: A meeting on this 
subject was held between P. Styles, B. Slattery, A. 'Sanderson, ·W. Lucas, 
and E. Stuhlinger. We concentrated on such problems as high grades 
(GS-1S, and poss ibly 16) for outstanding scientists, even without ma;'~gerial 

ftlllctions'; possthilit{es of t~aveling to sy~posia ";ith~~tgiving presentations; 
:a.~tracting senior scientist;' to positions at MSFC; maintaining, and even -
creating, a "core of competence" at MSFC; ' an<f'establishing and identify-
ing 'a number ' of "s cience teams" in the MSFC Laboratories which will 
repres ent efficient groups in the pursuit of well-defined objectives in 

[;', S, science and advanced technology. "",~_p,;:,~ ,e.,:. ::_i~~k~. ;r:.,<?,::.~ .,.,.~~~.a~l_e?~~.E9..:t 
;;;-''"''/ ,~o_n, the las_t . su~~!:ct! _~~} .. ,~~uld like to p,:.~:;.~~ i~. to. t.h.e ,,~ .. ~~~~c!)!l !I:J._~_ IJ:~.ar. 
r llch '. i"~ J future, . ,,/'- , 

~~ 
~_-.d~';¥dIo V 

3, SCIENCE MEETINGS AT MSFC: .~A __ three day "workshop" symposiu~ 
on optical technology. initiated jointly by OAR T and OSSA and to be hosted 

--by"MSF'C, ~ill be held here on April 29, 30, and May 1. 

There is a good probability that the next meeting of the Solar Physics _ 
.-.-.---~ .... - . 

Subcommittee of the Space Sciences Steering Committee will be held at 
~S~~ .,~!l. ~~j. v - '- --'.. .._-". 

Ed Buckbee
Translation
E.S. Please do. B



NOTES - WILLIAMS - 2/10/69 

1. Earth Orbital Program: A ~s>~~J.~9g~Q.up has been convened ?t~clllo~s 
Island, Virginia, by OSSA, to formulate obj ectives, operational require-
"""--- ..... ~-,.-
ments and management plan for the next major stellar astronomy space-
craft (beyond OAO). This spacecraftnas 'oe'erl 'given the 'name' ASTAA"-" 

'--(Astronomical Space ' Telescope Research Assembly). The working group is 
composed of members from Langley, OSSA, MS C, GSFC, MSFC and . 

, ~:..~r: ,~eton Untvers'ity. The MSFC member is Mr. E,~ })owr:e.y. \// 

Mr. Olivier (ASO) was invited to attend the working group meetings on 
Feb. 4 & 5 and 1<?_ prf2sent results of the ATM Follow-on Study. Most of 
the questions and comments c,entered around rr:an' s rol~ in maintenanc:e, 
servicing, instrument updating, and as a space base observer. The group 
wanted to know if man was f~:)Und to be necessary, what he added to the 
lJlission in termso{ad~ied capability (scientific), fle~ibility or' improved 
~eliability. Study results ' showed that' 'man could provide a definite improve-

: ment' in the probability of mission succe'ss; an'd it indicated that rr:ish~~~'::_" Fl " 
.flexibility can be provided throus:rD-chgngLng" and upd9-,ting jZ9r.i.9us " s~n.sQr ,..-.,:~.l.. :_" 
elements.or 'in~~tr¥ents' :-~""''"~- ' 4 ck/~{,{.l U"t(/v/ I/Pt., ~ / ~'I; ''''~r'~~C, {,~' ~6S~(~tl /~.f)I t',~ 
~~~,,"~~r.,.-o"i'··-:':")_:>.-o.,""-:.q_.ta..~~""'_·J·H~_.*,5 • . I Jr ~ ) 

2. Dual Mode Lunar Roving Vehicle (LRV): The request to negotiate has . (O{LHC:t{ J(N~J/ 
been signed by C. Mathews. We have been informed that Dr. Newell will J:) 

,-probably .. sJgn the week, of F8b::9:--'We~'are ' planning to negotiate' the week' 
of Feb. 16. 

A meeting is scheduled Feb. 12 in Flagstaff, Arizona at United States 
GrologlcaCSurvey'tos'elect a h:i 'se iine' Lunarlraverse. Also'fe" be"""" 

~-:dfscussed is the Lunar Roving Vehicle Science. ' Mr. W. Perry will chair ,.- --. -.. _ .... --,.. ..'.. ~ 

these meetings .V", ,,,,, 

3. Integral La unch& Reentry Vehicle (ILRV): The four contracts have been 
signed. The contracts are: (a) ~GD/C. (MSFC), $360K~ Flyback and Expend-

':'a,biEi .Trad~~. with Lifting sic; (b) L.ockh~e'd (MSFC), $300K, One-and-One
~alf Stage Concept; (c)_N'AR (MSC)" $300K 1 E~p~~ndable L/v with Reusab~~ 
~g;, (qt!':1P9 (LaRe), $300K, Se_~~,~~e,d co~~e~::,.~,~~~i,~~: ~~_~i~~ ~Sp-ect;um. V +" 

Orientation of MSFC contractors will be Feb. 14 with GD/C and Feb. 17 
with Lockheed. Formal orientation for both contractors will be Feb. 18. V 

4. Other Procurement Actions Status: All FY67 funded actions have been 
~' . 

GQmpleted. The request for Determination & Findings for the Nuclear --- .- .... , 
propulsion Flight System Definition Study was sent to Hdqrs. Jan. 20. 
Es'fimate" approval Feb. 15 (optimi~tic). V'." 

Ed Buckbee
Translation
F.W. Extends useful life of all space observatories tremendously. B
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Memorandum 

TO Mr. Shepherd, DIR 

GEORGE C. MARSHALL SPACE FLIGHT CENTER 

HUNTSVILLE , ALABAMA 

DATE MAR 24 1969 

FROM Deputy Director, Operations, Science & Engineering, S&E-DIR 

SUBJECT NOTES 2-17- 69-GRA U 

You recently gave me the attached to run down with respect to Dr. von Braun's 
note. Unfortunately, Dieter Grauts NOTES left the wrong impression -- that 
we did not have plans for the people on the West Coast who would become 
available in August. 

The present QUAL in-house requirements can easily absorb several times 
over the West Coast personnel who become available. The area of largest 
need is the AAP. QUAL has not been able to apply effort in the past, that 
should have been, in support of this program and prepare for requirements 
that will be on us in the near future. 

In addition, Charlie Brooks has been assigned as Chief of the Systems Design 
Verification Di vision in CSE, which will draw personnel out of QUAL that we 
will be hard pressed to replace. 

The majority of these people fall into the Quality Control Specialist category 
and it is doubtful that any organization other than QUAL can properly utilize 
them. However, once reorganization begins, consistent with our overall re
quirements, people qualified in other disciplinary areas will be given every 
consideration along with the requirements of QUAL. 

~ 
R. W. Cook 

1 Enc: 
Subject Notes 

cc: 
S&E-QUAL-DIR, Mr. Grau 

MSFC - Form 488 (AUlJuat 1960) 
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MISSION: 

NOTES 2/17/69 BALCH 

~/19 cf~ 

----~ S ';II~7 1 - All work ~~.I]._~_chedule to meet sch<=!duled off-stand date of 3/13/69. v"""""-
... . --..,., . 

S-Il-8 - Stage is expected to arrive at MTF on 2/24/69 and to be installed in 
the A-2 Test Stamr-on 2/26/69. - -.- ---

~. 

S-IC-9 - No constraint is foreseen to RP-1 loading on 2/18/69 and static on 
, ._~l ~ 9/J?~ ___ a~ sc.he~uled. V ~----.- -

BOMEX - Preparations are being completed for the li~.?~ BOMEX Advisory 
Q!:_oup meeting at 1-~TF __ on 2/l9/69an9:~/201.6?v--

. - ...... .-. ~ 

INSTALLATION: 

University Research - Louisiana State University has .received notification from 
the office of University~Affairs,N.ASA Headquarters, of the ay.;ar~LQCcontract 

_;~! four car:d~~~ _~~~_~s f:r:.2.~M_~~~. _ It is e~p._~cted that Mississippi State 
Univer sity candidate tasks will be awarded fh~ week. v '--- ---- . 

... ~" .... -' . 

GENERAL: 

Legal Affairs - During the course of investigating claims resulting from static 
firings at MTF, information was obtained indicating that various members of 

. -.. ' - e ;k"'~f\4I""".'-'F ..... · - ~"-- ...... _ ""' .... j 

I ~~~~i;t~~0i~~§I~Por3~~~;~i~~=~{ir~;~::j~~~;;fi~~i~~~}=-~~~~_~.S. ~i~&~ 
\ 1.. .. ~,t~.C!:-t .. ¥--L:r.T~,~~i:_ .... :.~"':.:~ ~eMst~pr.~ ·or that much stricter ~ ~~eria be ut~ed. 
~ . ,,,Il810 - rna I t 

Public Affairs - Mississippi Gover~lOr John Bell Williams and ,officials of the 
State Agricultural and Industrial Board _v_~_~}~~d MTF on 2/13/69. I spent about 
four hours "vith him and his party discussing our various activities and 
accompanying them on a tour of the site. V 

Mr. David S'choumacher, CBS News Correspondent, and Miss Joan Richmond, 
CBSN~~s 'Researcher, with a camera crew, were at MTF on 2/11/69. They 

filmed various scenes on site but I understand they did not conduct -'any interviews 
~ith i{Ti-· personnel. They filmed scene s and also conducted interviews with 
offiCials -in at least two communitie s in the MTF area. V 

Ed Buckbee
Translation
! B

Ed Buckbee
Translation
?? [triple-underlined safety]



NOTES 2/17/69 BELEW 
. i-I.~ ~<; ~ 

COMM.t\ND SERVICE MODULi: PDR: The CSM Preliminary Design 
_~eview. (PDR) wa-~ held this week at North Amer 'i'can Rockwell Space 
Division;:~ Support for this r~view by MSFC personnel was provided in 
the several review teams and the pre-board and board meetings. The 
primary interest .of MSFC .concerned the CSwi interface requirements 

;;;ith· o.ther cluster n~odules. v~~ ·"._"X .,-.. • . ' • • ~.e· ,. " -. " . ..-- . 
"".~.. • _ '.; • .... . ,_. :. ~ • • r '. ' •• '.~' ; '. 

SIMULA TING TESTING ACTIVITY: .J\ll ~!;:.~~t.!"~.~ .. ~:.loya,ncy tests have 
.. "~een_.ide~tifie.q.!.~ A meeting is set with Mr. Palaoro (P&VE) for 
February 18, to discuss these sL!:2'.~lation_ac:t~. V'i_ties and interfaces with_ 

.. other' NASA Gen:ers .. Astronaut visits for simulation testing of the 
LM/ATM Translator Ass·~~blYJTr-~ll~y Concept. and Parallel Rails 
'Concept in the neutral buoyancy simulator are currently planned to start 
.. <?n February 24 .. v · ----·-- .--...... -.~ -. - -" -"""". ' .. 
APOL~O LM HARDWARE AND EQUIPMENT: As a followup to a co
signed letter we r .eceived last week from Bill Schneider and Gene~~T 

Phillips. co~cerning the transfer of Apollo LM hardware and equipment 
to"AAP J we met with se;e~aiTndi:';id~als i"~-'the Apollo, AAP and Con---...... - . - . 

tracting offi.ces at, MSC. All parties agreed that a joint. Iecommendation 
_from the Grumman Apollo and AAP offices is required to expedite the 
turnover of equipment. Accor!lingly. we are requesting _this joint sign- ... 

_off from Grumman . .. ~~oye.~_.9f this equip.r;nent S~p. a t_imely basis is 
..0.~al to keeping the LM-A project on schedule. V -.. >. -

ATM FOLLOW -ON STUDY: Final presentation of the A TM Follow-on 
St':ldy results is scheduled for Februa ry 19 J at NASA Headquarte rs. It 
will cover results of the last nine months' effort with OMSF and OSSA 
personnel attending. This study represents a significant input to future 
manned astronomy missions. V 
ACS CONTROL ELECTRONICS IN AIRLOCK wIODULE: A meeting was 
held on February 10-11, with MDAC-ED, to discuss the ~e.t~.~ls of 
ins ta lling the A ttitude Control Sys tern control electronics on the Airlock 
~. -, .. -' 
Module. The groundrules were ~stablished that will allow J\.tIDAC-ED 
to delIver an ECP for this effort by March 21, 1969. Three studies 

. / 
were identified that need to be worked in parallel with the propos a 1. V 
AIRLOCK MODULE/MULTIPLE DOCKING ADAPTER STRUCTURAL 
TEST STA TUS: There are thr~e major problems. that ~a~o~ .!:>.~_:resQlved 
it} sufficient time to prevent a minimum of a two-month slip from March 

"-. - -" , 
1 to May 1, in the start of the setup of the AM/MDA structural test. 

"""'~.,~" • ~-..c'. -' '.~ ". 

These are: (a) The cylindrical sections of the payload shroud required 
f:9r .the. !~st .v::}.!(~~tbe·';~ady u~'t'ii appro~imately May 1; (b) Z_inQ.l~.E;sign 
_~(;Llaunch . requirements ha ve not been establishe~ for the AM or MI)A 
,in sev.eral key areas; arid (c) "L~~ requirelnents ~an c:>nly be establi~F.l..e~",. 

~l,l~n (b) above 'has been resolved.. Lab c..nd p!"oject efforts are undenvay 
- I 

to resolve both the design a:ld test requirements prior to the Ivfay 1 
de!ivery of the payload shroud test cylinders.V 

~i-ii * Detailed CSlvl PDR Note to DIR, X-DIRt and PM-DIR only. 



.NOTES 2-17-69 fROWN 
?-Il~~(. 

F-1 ENGINE- During acceptance testing of engine F-6089,one 
~EE~~_~h;-ust O. K. _ pressure switches actuated below the requl r-e 'd 
level of 1000 psig. This unit was replaced. However, the 
......... "1'"...... '., ~ .. 

actuation p~essur-e of the new switch was ~boy_~ the 1090 psig 
maximum a:lio~vable. Both switches were cros s- sectioned for 
detailed .failure analysi;:~~Sllr-face ' cor-ro'sion of a ' ~hl;;ide- type 
~,. .,. ..... _... ;.-~~~_"'_.':o-'".:a.. ..... ,,,.~t!"..;.:,~v-_~~~ .... ........ ..... ..-; .. _._...,~.~ .. \ ... ~ .. .."....... 

was found o"n the "U" franle of the switch. The "U" frames in 
"1be-ses~vlrches ' hav-;;~bee'n identif'{ecr~nh 'o;"e lot of material and 
manufactured at the same time as ten other "U" frames. 

,..£Q..rX_9J?jQl1, .. pf _tllis t.yp~_J~~~., not been found in other switches. 
Prinle suspect for the cau~' ~ 'o{ theproblenl is in the" manufacturing. 
cleaning';~-flushingJ and drying proces s of the s e twelv~ it;~--:-'--:-~ J 

~"".iI'::""'''''''''''.\'-~:''--'''- ....... . •.... ~ .'... ~ . 

This 'is currently being i~~~_~,~igatE:d. No engine impact is 
anticipated on AS- 504 becaus e no switches fronl the bad lot were 
used on AS-504 engines. j..'-"'-'" 

J-2 ENGINE - Reference my buck slip to you on 2/12/69 
I conc erning the AS- 503 os cilla tions and the MSFC POGO s tudi es. 

\ \ !s~~'f~~~~~~;::;~~:-;~a~iJ,~!;;;;~;~'N:~~f!~;·:e,:!y~\ei_~.E!'"':.~ 
~""'-.li.~"";!;0'"""""'~ ~lI. ... --..."t ..... ~~,....t,~ 

Rocketdyne's test program to investigate the LOX system 
transfer functions is progressing. The t.est progra:m includes 

-E:~.~. ~ur.e puls.es of 20 to 35 psi at 4 to 35 cps i~~t~.: _~.1fs:~!i.<?l2..,_ 
~~i.~.";9(Jh.:~Y pUIl)P __ while varying the P. U. valve setting and NPSH. 

Testing with the standard Rocketdyne facility inlet duct is now 
complete and tests with the S-II stage center engine duct should 
be completed next week. Data reduction and analysis of the data 
from these tests will extend into April. ~ 



Visitors 

CONSTAN NOTES 2/17/69 

~/1' Q(b 

Dr. Wehstedt, Ambassador from Germany, accompanied by Franz Josep 
-'Meli"~er, German Consul, visited the Michoud Assembly Facility Tue sday, 
""'--- --- ... . -
February 11, 1969. The visitors were give n a briefing by Mr. James Stamy, 
which vvas followed by a tour of the facility. V " 



NOTES 2-17-69 Downey 
, ?-/ fi9'flJ 

1. GRAZING INCIDENCE X-RAY OPTICS: In my Notes of 2- 3-69, 
I mentioned the need for additional technological advances in X-ray '--"""-.:0>1 -""-- _ . - ' ...... , -#.. .,._. ~ .".- I' " . ......... - ""of 

~ptic~~ In ~esponse to these Notes, you asked if we" ha'd "any 'specific 
suggestions. The' main concern is that we. may be overly . ~mbitious ' 
in ' phln~i!1g ~.=~t~llil.1:_2~::-, ;-.ay: te1-~s c.ope of r6:(nr ~rr;2 ~~c';11~~ting are~ f~"'r 

-.0.- _"'_ ._~ _. ... ........ - - ,~-. ""- .. I·.... ~.'! •. ..J~ ....... ,.. .. , ••.• ,"- ." .......... >;;.d .. :-o.t"")O " ' ; - .. .--• .'-1' •••• • _ .•.• ".~ . 

...!lis!?:~,j:n.)9I~.~ The g!<?ups in. NASA that are involved in grazing " 
lncidence'.X~ray optics work ~:r:e.. ... Yf~Jl aware , of the problem. OSSA 
is in the proces,s of assessing and establishing technological require
ments. Mr. Stan Fields and Mr. John Reynolds of the Space Thermo
physics Division of SSL are working closely with Mr. Taylor's group 
in Astrionics on various aspects of grazing incidence X-ray technology. 
r_~derstand that a meeting is planned with yc;m priOJ: to. Y01,lr forth-

~oIniI).g trip !o ~S_&E, and a major topic of discussion at thi's meetlng 
will be th~razing .. ,~~~<:}<:lenc~){-, .:r..~XJ effort. I ,can supply no specific 
suggestions. , Persons involved in the"planning r::~_st~,~ddr~s s , two 
~~stions, in my opinion: 

a. How large sho,:!ld the, X-ray telescope of 1975 be? 
h. WhaCspe'~ific technological tasks are req~ired? ...... .., 

These two questions are obviously coupled. I .' 
~ ... 1odolll oq • ...c:..:_-.Jro,~~.:;-f V 

2. EXPERIMENT FOR DELTA: The Experiments Office has asked 
us to investigate the possibility of flying the Phase Change Thermal .. 

. Radiator experiment on a p'elta miss.ion. Thi-;- r 'a'ciii'tor e~~ri~ent 
..... . ... .. ".'- . -". . ~ .~- .. ~... -~ 

is a part of experiInent T- 005, proposed originally for flight on the 
Works~op. However, the r,,:.diator experiment portion of T-005_does 

_Ro,t require man attendance and, therefore, would be practical to 
consider forW.-a ·-ri~1ta: mission. The thermal capacity of the phase 

'!J.,-;.: ", 

change radiator is greatly enhanced over a radiator in which no change 
of state is involved. In this particular radiator, solid-to-liquid and 

~!.<t.uid,=-to_:-:~_,?li~ ~!?-anges, oCstate , occur . . ,The experiment will observe 
the thermal characteristics of the system as the changes of state ' 
occur under null gravity conditions . . V "" 

3. ,MACHINE SHOP: The sEur. .. ~a~}~_~?~ shop which ME is operating. 
in Building 4481 t~~,.",,?~~n __ ~ great asset to S§.L r~~e.?-.!cI: . activities~. 
ME is in the process of expanding this shop. We appreciate ME's 
cooperation in providing this manufacturing support. 

V 



NOTES 2/17/69 GEISSLER 
Q.)n.9~~ 

1. AS-50S F Operational Trajectory: May and June targeting data and 
nominal presettings for AS-50S (F mission) have been supplied to 
Astrionics. MSC is now considering biasing th~ TLI cutoff velocity .by 
~Dg" a 7...iplL9yerspeed to fa~..i}gate fi -;:;:~~~~~~ceptable e~~si ve ~aneuver. 
An overspeed will necessitate a spacecraft midcoui--se correction"iri a - ' .' 

_ _ -,_ ...... _.- ~ • ...~ ... ..a.-....-.lJ 

retro attitude which is 'more favorable for communications. We are 
~ ..... ~r~ ... ~'I'Ilt!"""""''''''''.~~ _ ~ . . 

now waiting for an official request. This, of course: will ' require a new 

t.2'£~.!.11:~}~?n?-l_ trG~.je~t~E.Y· , Guidance logic is being used to issue the commano. 
for the open loop PU step during S-II burn. The way this is iITlplemented 
it results in an approxiITlate 1. S deg nose up transient when IGM is 
introduced during S-IVB first burn. Under a 3 sigma maxiITluITl perforITlance 

~ •. _~,,,;."'" - ~ , ·.O.¥" __ ._....... #.. # . .... 

~a.~~.this transient car: lle a! .. ~~l';~_I,, ~.~K:n,C?s.e~.~E; V 

2. Lunar Apollo 8 Scien,ce Advisory Team Meeting: Mr. O. H. Vaughan, 
r:- of our Aerospace EnvironITlent Division, attended subject meeting recently 
~" at MSC, and participated as a men~ber of the Lunar Operations Working 
d Group. Dr. Charles Lundquist, of the SITlithsonian Astrophysical 
I (1re.. Observato;y~·"show~d ·som·~ of the pictures of the S-IVB ignition, and later 

att~· ),- \1 ~.:. bI;,,;,, = down of pI 0 p ;:n;"';ts : · t"ke';~Y·ihe B a k erN unn Sa te 1li te T r a ~ kin g -
\ \ • • '-I.;r , '~<?..,.~.r::"~:~s. The chairITlan of t~e Luna.r C:perat~ons. Working Group ~eq~ested 
~~\ . \ . . r. Vaughan to p.E~pa~e ~ ~r.lte-up for m .c1,:slon In. the Apollo 8 M1SSlon 
\",;~{j\ Vf"" S~ie~ce R:p~J"t. -'~~The write-up is to describe the tracking photography, 

.J:$ phenomena associ.ated with propellant blow-down, and pro~i~e correlation 
of the tracking photography with S-IVB operational events . ......- Personnel froITl 
I-MO, as well as nlembers of Aero-Astrodynamics Laboratory, are 
assisting in the analysis. : , .. "' . ..,.. 

3. AtITlospheric Data to the Atomic Energy COITlmission (AEC): We are 
providing a limited aITlount of lower and upper atmospheric data, 
acquired at KSC. and our pertinent atmospheric study results, to the AEC, 
Germantown, Maryland. The AEC per sonnel are using the se data. in a 
prograITl which predicts concentrations 'of radioactivity in the atmosphere 

~"~~"""'i""""~ __ '-" '" ".," .; . . , ... .,.. """,..." .......... -." ";" .'.~ .........~ '. . .... . '._., 
in the event a SNAP-27 .fuel capsu1e(attached to LM) were to becoITle . 
~~- ~ ..,.,. . .' ~.~.. -. .... " . 

__ !.:up!~re.~_~ur .i~~g oP'c:ratiC?n~ .~~:.~ during launch of the Apollo Saturn. V 

Ed Buckbee
Translation
E.G. I've seen them. Very impressive. B
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NOTES 2-17-69 GRAU 

?-J J S 9'\/~ 

A&TS Action t()_....J5.~~~~~~ 

Info. Copy ---,-,;;:~.';r.co-'_-=_.l'--: 

.B 2-), () . 
WEST COAST QUALITY & RELIABILITY OPERATIONS~ We have evaluated~ 
our., West Coast quality and Reliability MSFC manI'<?we.:r: resource.s S {\ f' ! 
(approximately.J.2,including S-II P.rogram Management Inspectors) ~"-~f7-
with respect to current planned workload. Although s_~me minor l ~""~~jL.1t ~ I 
reductions can presently be made',. significant reductions can . <.;;.U-. 

• 'begin i~~ ... ll~ ·.~ug~s t , tim~.·,.period ,unaer·~t:"he· -a·s·sumption" 'tha f ' -th~e £ '1.LG~ ¢11.~J-)t>-
~rogram " progresses according to present schedules. We are- making 

plans for the F~<?~atio~"e-~ s~me of these people into other areas~vt-~\... 'f r 
where the need ' deve fops. V "1~1 ~ frlJh l \J ,,~ 

I tltW 
VENDOR HARDWARE FAILURE PROBLEMS: While personnel of this Labo
ratory were on the West Coast recently, Mr. Bauer (MDAC) expresse 

"' .~~.~~...:... 0_ .. _ . ,,".. ~ .:_ ~ 

concern about the l&ng_time_ period .. required to closeout a failure tla..au.'~.1--
, I '1"" • 
I . )~ r ." IJ., 

This has b.een of concern to us for a long ti~e·· since 'astage "siiti 
on the pad could be" affected while the cause of a previous failure 
has not been determined. Our efforts to speed the system up have 
met with only partial success. Mr. Bauer, whose attention we are 
getting now, indicated that a large majority of failures occur on 

• J 

~l J1 . ~ I 'y f f, / .",.,.,.,_ (jrl ..-
J~ I 

:';;l..lvtL tf 

;. vendor . items. !which we have experI'enc"ed also) ' and thatJ?p~gl.as '. 
'-has ' a policy. of returning failed hardware to the vendor for- .ina 1-
... ·ys ·~~.:_. Th1.s policy may lead to undue cost, ' un'time1y results, and' 
:~~~~~~~ .. ~?nc.l~.~~ons :~·~ g~.=~_a~uei:~.f:£~~~l?et~,~g,. Jl:t~~ . ~?<~~}~,i..~.~.~~~g!
~.e~~s:.!.~g''" the po1iG'y .0' We will assess the problem at ,9.E.~ _ .. ~t~er .. 
~,.~.t.~~ ... ~ontra~ .to~s for any ~~!..~~~_~ ._~~pr.ove.men~ of the situation. ~ 

BOEING{MAF QUALITY AND RELIABILITY SURVEY: A quality and reli-
. ability survey was conducted at The Boeing Company/MAF, January 

27 through February 7, 1969. The .. c1';s£!.~pl!lP.:.~J~s found during 
the survey were considered, for the greater part, to be minor 
.and no,~._Jt .. s~~r:i.ous imp~.int:lent to the satisfactory lmplement'ation 
of quality into the product. ~ 

, 
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Ed Buckbee
Translation
Shep I think these guys ought to get an opportunity of new placement MSFC-wide, not just Qual or each E&S. B



NOTES 2/17/69 HAEUSSERMANN 
Q Jj 'h(:~ 

1. _ ATM Hydrogen Alpha Telescope Cross Hairs .. Reference Notes 
12/9/68 Hacusscrmann - discussed this problcm_~.elat~yc t_~ _~he use __ 

of ..£l,ec~<:t:ni .s.c:-l . cros s hair s ... <?.::~ ..... eJ~<;:Jr p1.li.c;...all..Y_RI...Q.£.\.!.s:ed .£E~~_~ .... ~a.ir s .. , 
Based on the Perkin-Elmer impacts (c:-pproximately $230, 000 based 
on a January 1 go-ahead and schedule slip of 7 months) to add mechani
cat cross hairs, the MSFC decision was not to make this addition to 
the present system. pro T~~;ry_2! :r:::-.!3--~,-;::~~ .y"ery disappointed with 
this decision and there have been se;'eral discussions with' Mi:' Belew 
and Dr. Stuhlinger on this subject. ~.!.=.. ___ ro1J.1?e'y'_s <::0I?-cern is how stable. 
are the electronically generated cross hairs. We have written a test 

--procedure to' determine the effects ol aUT-he known variables 
I '<,. (temperature, voltage and magnetic fields) which may introduce an 

IJ .. ~.: " I )' unstable image rela. tive to. the cros s hair S. rT,h!LPr_.o.cedtll:e will b~ 
/<", ! ~. ~")\I ;\ .• ' u iven to Dr. Tousey this week and testing will b egin next week. 

tl
1 \;1~~ ~,(:J,I.;· t~.D.~~~!~u'sey_ ~rid his' colleagu~s . pl~n to pa~t~~ipa~e i~ th.~_test 'Program . . V 

.... f.y '::. 
t ' \ '~ 

\ 

;II\) \\ .''' i ~ , , ', .-< 2. A TM Critical Design Reviews. Critical design reviews are being 
\ ~ \ \,} t< l \!' " ,,/ h e ld on each of t he ATM components (bla ck boxes) or major structural 
\, ~, ,, ,); I • ..," ;,. 

\' ! ' ,,' elements . Recent items which have been reviewed are the t ape 
recorder, telemetry signal conditioning racks, Mod II switch selector 
and the EBW (explodiog bridge wire). V--' 

3. ATM Mission. Recent actions which have been recently accepted 
by NASA Headquarter~ are: 

a. Acceptance of the MSFC proposal for continued operation of 
. the ATM to get engineering and Harvard College'-Observatory scientific 
~---- •.. - --.-~ - .--- ~ -- ,.. .,. " _. 
data slJbsequent to the completion of the 56 day manned mission period. 

Detaffs ~f the MSFN ground support operations have to be worked out . 
for the unmanned operation. ~/ 

b. Use of the High Altitude Observatory coronograph for lunar 
libration point observationv r 
The programmatic aspects of incorporating a radio burst noise monitor 
on ATM is being worked with IO/SAA. This item would provide the 
astronaut information relative to the formation of a flare. Dr. Owen 
Garriott has initiated the incorporation of the monitor. The Principal 
Investigators have expressed a neutral attitude with respect to the 
merits of the item. The impact to the ATM rack design and schedule 
would be quite severe if this item were to be incorporated . V 

Ed Buckbee
Translation
W.H. I understand that Tousey is happy now, is that correct? B 



NOTES 2-17-69 HE1MBURG 
~ / )<g 9)6 

1. S-11 POGO ANALYSES: The analytically predicted J-2 engine fuel and . 
~lox transfer functions originally developed by NR/Rocketdyne were found to 
De . in error. These transfer functions have been revised by R-P&VE and are 
presently being used in AS-504 S-II stage stability analyses. S-II stage 
stability analyses arc being conducted inhouse by R- ASTR and R-P&VE, and 
the stage contractor NRlsD . In addition, TRW Systems and The Martin Company/ 
Denver are conducting independent POGO stability analyses of the AS-S04 
during S-II powered flight. .~ll study participants are working tq a schedule 
of 2- 20-69 for stability results. The results will be presented to General 
S. ph i llips on 2-24-69. ~ - ' - . 
2. J-2 ENGINE S-II-503 ENGINE OSCILLATIONS: Investigation of the S-I1 
Engine 5 oscillations has continued to indicate that increased lox pump , 
inlet pressure \-.'ill tend to suppress the tendency for- high amplitude ......, . -. , ~'. ~. . - ~-
oscillations. More detailed examination of S-IVB-502 flight data has re-

~'vealcd lmv leve'l (less than 10 psi p-p) oscillations in chamber pressure 
during a period of time when lox NPSH was in a range where self generated 
oscilla tio ns w~r2 excited in an S-IVB static test . Neither the oscillation 
ampl i tude nor the NPSH at which the oscillations were excited fit the S-II-503 
characteristics, but were rather similar to static test results. Present 
effort is ccncen trate.d toward supplying revised transfer functions for the 
S-11-504 POGO analysis. Pump testing at Rocketdyne will be complete in 
approx ima tely two weeks. Pump pulse testing at MSFC will be delayed to 
modify the pulsing system, s i nce adequate pulse amplitudes could not be 
obtained with the present test set-up. ~ 
3. AAP/BIOMEDICAL EXPERIMENTS STA:'US: (a) Present plans call for an MDA 
~orm, Jit and Function (FFF ) test at St. Louis in July of 1970, and also 
an Equi pment Verification l~st at SACTO in May of 1970. We cannot meet 
these dat e s with ,full fledged flight hardware. We are ' working-thi~ problem 
with r-s/~\ . (0) We ~~d~rstand that G2neral Humphreys plans a meeting 
on Biomeds on or about 2- 25-69, to assess the full implications of the 
McDonne l'i Douglas Aircraft COmpai1.y FFF and the SACTO Equipment Verification 
Test, as we ll ~s other schedu le incompatibi~ities. We are preparing our 
infor~ation on the subj ect in conjunction with the Medical Directorate at 
MSC - this will insure solidarity, (c)' It now appears that no funding 
will be forthc cming from MSC on Rxperiment M052 (involves urine measurement 
and s ampling). This probably means that MSFC will have to pick up the M052 
requirem~nts B.nd incorporate them in tbe Habitability Support System (HSS). 
We are ccnt iuuing to work with the Medical Dir_ectorate to insure that their 
requiremen ts will be r ef l ected ill ~;h c .HS [')' . / 
4. NEW S-IC ACTUATJRS: Although ,!~qualified ncn:-stress corrosion susceptible 

. a~tuators ar~ available for S-IC-6 in April 1969,1be Level III Configurati6n 
~ ___ ._ A_a.. . _._ . 

ControJ. Beard c .. b.nngS!d the effectivity for installation to S-rC-7_, Qualification 
is sch.?club(l. fot" cc.11pletion in May, and S-IC-6 is scheduled to-f ly in July 
1969. Ih~ !ctuators on S~IC-6 are from the same lots as S-IC-3 through 

_S_-I<!_: 5 l which makes th'<:ilI aGClit t~lO months olde r than S-IC-5 at launch . 
.,SU,o> ss s;;orros < C"C f:i?S occu rr~d on S-IC-6, S -IC-7 and S-IC-8 in structural 
compo.1ents for th;-fi;;~ t ~t{me"",-·~arthcug.t1the-;-;me -~;mp~;-~nt~- ha~e-been-on~ 
'pr~l"t·~ciS"-"'"S·t(.3~-s ~- .... ·Si:·!lc~-Cli2.ii.c /.' s of stress corros ion cracks increase wi th 
..J!8.E::., we. r ~ COa\IT:c fld C\ $-l!.§.:.Dg~_.to the ne ',! actua tors on S-IC-6 to preclude the 
pcssi.bili.ty 0f a (:::"8.cked act:ua tor and resultin8 mission -- loss. We have '-

• forwa rded our r 2c0mmendCltior. ::0 Lee J.?wcs. V '. --i:- .-..--~ __ u 

. ' LB JOJ,Ii.fJ ._ L. 
- J'I , ' -;\::-, 

D 

Ed Buckbee
Translation
LB James O.K.? B



NOTES 2-17-69 HOELZER 
~#9(,6 

Nothing of significance to report. 



NOTES 2/17/69 JAMES 

' . ~/;<g '1(-~ 
1. S-II POGO (Su s pected): Since no one from the Director ' s office was 
able to attend the P& VE summation, conducted on February 10 , of their 
studies on the AS-503 S- II engine pump oscillation and the suspected 
S- II POGO, I will summarize our current status . Early February analysis 
of Rocketdyne and MSF C pump tests revealed that the model us ed in our 
stability analyses was i n error by two orders of magnitucre--aTT~fhe-rtz;-

(,. . '.. -.. . ~. - ... -. .. . ~-~- --~~-... '. ., ...... p " .-.• ~ , " . .• , -. . - -, , . ~-' -.. - . 

ress -at lower frequencies. (The corresponding error in the F-1 analysis 
"--.... - .. . .-

was a factor of about 1.8 at 5 hertz .) A new transfer function has been 
defined and several stability runs accomplished in Comp Lab using the 
Boeing Company 'upper body model for AS-504 including the new tank 
pressure and crossbeam frequen c ies . Runs on both AS-503 and AS-504 
are showing instabilities at +0 t o 30 db at aboufI6'to'-2'5 -hertz -at--tin~; 

' Pointsw.1ere propulsion modes and struc!ura l fr'eciuency '"are'--ViTcfely '-sep
' erated. Two Martin specialists arrived February 13 and are assisti~g-"" 
MSFC in a thorough reexamination of our inputs and results . North 
American is conducting a parallel study with similar results . TRW is 
also working independently on the problem and MSF is putting Boeing 
TIE to work on it ~ Our results are preliminary and not firm at this time . - -........ ,-- -.. . . ' . ' .... --, -- . - -.- . 
We hope to make better progress this wee k . We and North Ame:ican are 

, c onsidering s,8veral poss_IDle fixes ,_ but incorporation of any on the 
present schedule appears doubtful. We plan POGO working group meetings 
to develop recommendations by February 20. McDonnell Douglas is 
making an analysis for S- IVB . MSFC has not worked S-IV8 . We will 
keep you informed . .,~ 

. V 

2 . S-IC Control Structure Dvnamics Instability: The control stability 
of AS-5 04 usir,g the 3- D couple elastic body model shows a .QQ~en!!al 

·i nstability in pitch at 8 Hz at the end of the S- IC stage burn from 
-abo~t' 154 t~- 160 s-e-co;-d-~ '-i ri flight- .-- -The all~g;d ~~~se is amplification 

of the serised attitude rate in pitch by a factor of 10 to 15 due tci -locai 
deformation of the IU during pronounced spacecraft motions in combina-:-_ 

- tion with the S-IC tank and tail deflection near propellant depletion . 
. We -l1iahly Question the validity of the 3- D coupled elastic body data -

" LlJ i n t'h'irure·gio~~·a-;;a-'r;s~lt-~-- ~f investigai:ions presently being performed 
'0- ,- , areexpecte_Q~_.ivithiD_._~ 10 3 days . ..J.b:!'however , the bending data proves 
~IP_ t U to b e valid, control instability of AS - 504 , rate gyro saturation and 

l~f h;;. "J. Y-.!rl!ctural~~~u~-~_~,,:~, ~uto~_f o~ _ t~e ,.S.:.IC .,s..tage ar.~ ,~~g~!Y'probable.: The 
, - t. I '} complexity cif Hie -flxes available would probably result ' in a schedule 
lOt ( L'/(" '*' I,."'''' , . . , i :.." "". impact if implemented . V ' 

--.. ... 1 3. S- II Insulation (reference James' notes 2/3/69): The structural 
q ua l ification pOl-tion of t he insulation test program (cork-over- honeycomb) 
was successfully completed February 7. Additional backup t esting such 
as environmental tolerance , cryogenic with aero heating , vibration and 
c hem- seal , is being performed . These additional tests are to be 
c ompleted approxiro"lately April 1, 1969 . V-

Ed Buckbee
Translation
LBJ What is the final conclusion? B



NOTES 2/17/69 JOHNSON 

'J.//'t J(i,6 

-Nothing of significance to report. 



·NOTES MAUS 2/17/69 

- ~/JS 9V6 
Nothing of significance to report. 



Negative report. 

NOTES 2/17/69 MOHLERE 

') ) )g 9\"-0 



NOTES 2/17/69 MURPHY 
J.) )~~d 

SNAP-2 7/ALSEP Safe ty Review: 

As you recall, General Phillips scheduled a presentation on -~U·!jH~.:-~_~., 
for the March Management Council Meeting (MCM). During Phillips I 
short discussion on this subject, Dr. Debus questioned whether all of 

--.....--~ - -. '.. .. 
the outstanding problems would be resolved prior to the meeting. KSC 
'has expres sed concern over the method of testing for shrapnel damage 
that .has been previously accomplished on the fuel casks. As a result 
of th i s concern I General Phillips appointed a small committee to pro
vide additional test data to answer these questions and others that were 
raised at the last SNAP-27 Safety Evaluation Panel Review Meeting. 
Mr. Bill Riehl (P&VE) is the MSFC member of this group. He has been 
assisted by R-AERO and other P&VE people in providing fragment velocity 
data to the committee. The committee recommended that further te sts be 
conducted immediately under-ih-€; ·ci"irection of Sandia Corp., an AEC 

Iri... _ ~ _ ... 

Contractor for SNAP-27. These tests are being conducted this week and 
will include hitting the side of th e fuel cask at a velocity of 2000 feet 
per second w"iin a' section of 0.063 aluminum-edge on (simulating part 
of the S- IVB forward dome). In addition, a separate impact test of an 
IU distributor mounted on a cold plate will be performed. 

The test results will be evaluated by the Phillips Committee and presented 
_ to the ?afety Evaluation Review Panel the week of February 24, The Panel 

evaluation will be presented in condensed form at the MCM. We have a 
member on this .Panel and will provide you a summary of results prior to 
the MCM t / / 



Negative report. 

NOTES - 2/l7/69 - NEWBY . 

~Jfi 9V',o 1) - . . '-"" ,! .. --.' (.. 2J 



NOTES 2/17/69 RICHARD 
- ~//r Wi>· 

Mission Implem.entation Schedules: Starting with the C' mission, 
the Saturn V launch rate of one approximately every two months 
throWs-~s--into a ·-:v1i·s s ion Impl eITlenta tion eye fe- \vnich-is '- ve 'ry- " --.-

-difficult to meef on our previously established sch~d~l~' :- ' -(:-, ;'as 

'worked in real 'tinle in sOITlewhat Ad Hoc fashion, and the real 
iTIlpact re sutted in follow-on mis sions through 507. We are now 
revising our mission planning and implementation sch~d~ies to b'e 
~ -.' _.- -

more compatible with the 'resulting tight launch schedule~ and our 
c-a'pab-illties for supporting these schedules. In essence, this results 
in a much shorter developITlent cycle on the basis that, for L/V 

. purp'-~-ses': , __ ~. ~c:.~ lunar mission will be essentially a repeat of the 
.~ previous one. Control must also be exercised over stage and 

interstage sequencing changes so that the fFght program from one 
vehicle will be ~asically-, cOITlpatible wi tq. the ~~.~t 'yeh~c l~ . . Exanlple s 
of work reduction are: (1) one propulsion delivery rather than the 
pres ent two .deliv~ries, (if~_operational trajectory ra~her than 
P!_e}i!?in.a.!y_and fi-?C::!- 1 (3) effo rts at standa rdizing flight sequence s, 
etc. This probleTI1 is being worked closely with Lee James' office. V 
CSM PDR: The CSM PDR held last week at North American brought 
out several areas of concern to us from a systems engineering point 
of view. Some critical interface definitions are not yet established 
by offici.al intercenter agreeITlent. These will be dealt with in the 
immediate future by an inhouse MSFC meeting coordinated by the 
Saturn! Apollo Applications Program, PM-AA. In addition, such 
probleITl areas as ~0!ltarnination effects of the CS~vf on ATM and 
other MSFC experilnents need a u~i_ ~i.ed input frorn MSFC before 
the detail design of CSM can proceed in SOITle iITlportant areas. 
Our present asseSSITlent of the problem will be given to MSC this 
week, but further intensive effort, now underway, is required before 
we can reach agreement with MSE: as to the optiu"-um solutions to 
pa rticular probleITls. An intere sting outcOITle of the Review Boa rd 
briefing was the large impact of the decoupled (LM/STM/CSM) 
TIlission on the design of the CSt-if. ThisQ;is t~ design case for several 

,.--
systems. V --

Transposition Docking and LM Ejection (TD&E) for AS-504 (Re: Question 
by Dr. Rees on !vlSFC/MSC analyses for this phase of the mission): This 
information will be submitted separately to you and Dr. Rees. V ,--



NOTES 2-17-69 SIEBEL 
:;L )fiw~ 

1. KSC Support: It was reported that storage cabinets on the Launch 
Umbilical Towers at the 60, 100 f and 120 foot levels had to be r~pla~ed. 
A contractor had bid $1,200,000 for building 33 such cabinets. 10 asked .. 
us for an assessment of this bid. Based on a review of the drawings 
'we considered this bid excessive. Two of our men then went to KSC to 
inspect the damaged cab1 nefs' and rec~f!1en9-edJepair and r~furbishmen!. 
This recommendation was accepted by Zs..G_. Only nine cabinets are to be 
reworked. These I together"with raw materials, are now enroute to ME. ( 
The r:eduction in cost resulting from this new approach approximates --- .... .. -~-:".--~ '"' - - ... ~ 

$900,000 . ""., L/···· 
2. OWS Solar Panels: We provided to P&VE three solar array panel 
substrates to which dummy solar cells were bonded in our shops. These 
panels are to be used for acoustics and vibration tests at Wyle Labs. 
Subsequently structural tests may also be performed. v ' 

3. Neutral Buoyancy Activities: 

-~ 
a. Astronaut participation in neutral buoyancy testing, originally 

scheduled for February 18 I has been changed to February 24 at the request 
of MSC. Astronauts Weitz and Kerwin have been cited by Houston as the 
initial tes t pariicipants and will evaluate two coricepts under developme~t 
lor retrieving the ATM film cassettes. . . 

~ 

1V\ . S b. Arrangements were made with MSC t.9_9.btain an A-5L Apollo sui~ 
~=~~;.: ' I in order that all suit-system interfaces aI:!d safety procedures could be 
':.. ~ ..... :J.(. !(\ ,. ~ .c.onfirmed prioi'1:o- theFebruary 24 astronaut visit. This _suit was rece ived. 
sui f- ( ,'/ on Februa'ry 14 and checkout procedures initiated in the Neutral Buoyancy 
1· • ~ J lei Simulator.- \~ -;-- . 
Ilt , l . / ..,.. 

I
,· I i 

Ikt... ;'.~ i\'>" \ ,/ c. Hardware for the ATM film.. retrieval tasks is currently being installed 
C\ ii. fi - ... L/.f· in the tank. The test procedure for these tasks has been received from P& VE 

<.cP /1. and is being incorporated into the ME Laboratory test plan. V · 

/ d. Congressman Buchannan and Memberseof Congressman Teague's 
\/ r~t~ff visited the Neutral Buoyancy Simulator this week and were given a 
'-' . general test orientation. V ''· 

Ed Buckbee
Translation
M.S. Would that suit fit me? I'd like to try an A-5L. B



NOTES 2/17/69 SPEER 
- J/ j1 tj<lb 

,r- !.J 

!J e-(?r--
1. AS-50-4 Countdown Demonstration Test: At 0800 this morning the 
504 C DDT was at T =_ ~~_h0':lr~ ~nd counting. At this point no built-in 
holds - r-emain and~T--- 0 is scheduled for 1200 CST. (Original schedule 
called for T - 0 at 1000 CST with a 6 hr hold built in at T - 9 hr). Causes 
of lost time were a water-glycol quick disconnect leak on the LM; 
extended time for Li~:Co rdnan-c~ - hookup; a weather front passage which 
delayed pad work; and extended time for cryo loading in the CSM. Launch 
vehicle power up is scheduled at 1130 CST tcday, MSS relTIoval at 0110 
CST tomorrow, and the beginning of launch vehicle cryo load at 0417 
tomorrow . V- -

2. Apollo Spacecraft Mission Photog raphy: ~:r:_~<:::::~~~er;~s l:ave been 
made with MSC for the MSFC Photographic Branch (TS-P) to receive 
selected Spacecraft mission films from each flight. These wilCbe first 
gen~r~tion ~uplicates or opti~~l masters from the onboard 70 m~ 
Hasselblad c:ameras and 16 mm Maurer motion picture camera, plus 
~elected film of recovery operations. Included will be copies of films 
made on the luna r surface during landing missions. V"'-

3. Missions F and G Planning: At the February 13 MSC Flight Operations 
Planning Meeting for Missions F and G, MSC ~_ong!y}ay.o)::e4. use of a ._ 
hybri_cLr,9.:the:r:~thq.n free _.reh"P:'I1.Jp.nar trajec.t9r.Y on the J.~~st day of the July 
wind~w and all da ys of the August through De cember 1969 windows.- The -

..... " .... ,. . , --.. '- .. --.... -- - - -... --
primary reasons are to obtain Pacific injections and provide more 
favorable operations -;'t e~~th and moon. To insure adequate CSM/S~IV B 
separation after TLI, MSC is conside ring ,bia.sing the S-IVB second burn cutoff 
velocity, followed by a SC evasive maneuver 20 minutes after LM extraction. 
A 3 second SPS burn would then yield a ~V of 21 fps and a se paration distance 
of A/ 25, 000 feet at LOX dump. These considerations will be discussed 
with MSFC at the Guidance and Performance Subpanel meeting on 
February 18.,V. r 



NOTES 2-17 -69 Stuhlinger 
")) Jq0/) 

1. VISIT WITH MSFC SCIENTIFIC CONSULTANT DR. FRIEDMAN, NRL: 
Herb Fr iedman and I spent several hours dis cuss ing the new organization 
of MSFC, the creation of a "scientific image", and the possible convergence 

. ....- -.- . ~ ~~ 

of manned spaceflight and astronomy programs. Herb's views agree clos ely .- - - . ....... ....- . 
with those o f Dr. Goldberg's Astronomy Missions Board. They can be con-

. dens ed as follows: Without doubt, man will eventually playa very signifi
cant role in orbital astronomy. At the present time, astronomers are 
'planning to des ign and build la'rge systems (2500 to 5000 kg) for orbital us e, 
among them high energy, solar and stellar instrumentation. For several 
years, they will have to learn the fundamentals of hCMI to build and operate 
thes e systems. Astronomers should not be for.ced to mortgage, during this 
learning phase, their payloads with the very demanding extra requirements 
of inhabitability, which include man-rating, contamination control, pressuriza-

t . , .... · ,to ~ .... -q,;~,..;a;...: .... "'7_ __~ ... ~ 

bility, long development times, high cost, and large amounts of documentat i on. 
/ W~ _IT!u~t..~ry tofind a scheme of conve rgence of the man-in-space prog ram :'. :;;1 1..-

2 /' ~r:d .~he astronomy-in-space program which is less ill1posi~g for the astron-:: L~'-'_'.".~. 
/ Oll1ers during the next three to fiye years. Man's future utility in orbital i~_ , .. JI.. 

"' ;: . r; 2. ' astronoll1Y is certaini'y ' v~;y real, and proll1ising, but to the astronOll1ers it,-,.s \~ 
_:~ . the _c_ost of ll1an's availabil~ty in orbit ll1ust not be greater than his potential \ r ~. " r' 

usefui~ess . V . ---.~ ~ ~r;>..J..-':- ~:,~. 
~ll " 

6 .S . Jill1 Downey, who spent a week with the ASTRA COll1ll1ittee, and I, after 1\~r; u'~.,'<J 
_ .. A-:-;:- spending a day with Jesse Mitchell's Astronoll1Y Planning Panel of the PSG, ; ~.}., 

t,..! .I\, would like to give you a detailed briefing on present astronoll1Y planning. W "-,.,.l 

~ -~~.~ a:;-ranging for a .:uita.~e ti.:::~~:::.~~ .~o~.::~:: v:..-· "'--' .. '. . . 
v/ 

2. ASTRONOMY PROJECT STUDIES: Harold Glaser, OSSA, is requesting 
MSFC to consider the possibility of accepting project ll1anagell1ent for a solar 
UV satellite experill1ent involving a 65 Cll1 (26") ll1irror (Zirin experill1ent). 
Jesse Mitchell is requesting MSFC to consider the pos?ibility of accepting 
responsibility for a project study concerning a heavy {5·eO "kg) payload for 

.lligli"en'-ergy 'astronomy (XUV, X-rays, and gall1ll1a ray's), ll1anned or unll1anned. 
"T'll discuss both these requests with Dr. Lucas. V ' - -.... -

Ed Buckbee
Translation
? in? [questioning inhabitability]

Ed Buckbee
Translation
Bill Lucas This is very true and very important. B

Ed Buckbee
Translation
E.S. O.K. B



NOTES - WILLIAMS - 2/17/69 

1. LUNAR PROGRAM - Negotiations will be held with proposers for the LRV 
phase B study contract the week of February 16. Ben Milwitzky of the Headquarters 
Apollo Lunar Explora tion Office (MAL) will attend the negotiations and review 
the F Y69 LRV 1122' s. It is planned that we obtain resolution on the 1122's from 
Milwitzky so work statements and procurement actions can be started. v ' 

2. EARTH ORBITAL PROGRAM - MSFC participated in the Space Station 
Technology Symposium held at Langley February 11-13. Dr. Paine opened the _ .....----,-.. __ .... ~. ' 

meeting; Dr. Mueller and Mr. Mathews emphasized ,~Q.at NASA snould take . 
-8. bold approach to the devel"opment of the' sPace" station and the supporting 

'··- iogisties systems. Major reduction in the cost of space"operations is n~eded 
... to permit establishment of a "semi -permanent" capability. The program 

should produce useful and beneficial services for the Nation and should provide 
support to other Agencies. Mr. Becker persented MSFC Space Station studies 
and Mr. Williams presented MSFC Logistics Systems Studies. On the third 
day, Mr. Schneider discussed AAP and MOL, and Air Force Space Logistics 
Systems Studies were presented by the Air Force. Brig. Gen. Hedrick 
(Director of Space under USAF Deputy Chief-Staff, R&D) said the Air Force 

• - . .. .......... -' ..... 'j 

was interested in joint effort/use on logistics, but said tha! mission r equirements 
•• ~ .. -:.. _., .-' ••. .;r ........ " .. ~,~-. " ... ,_-' .......... -- •••. ~ .... -.--- __ ~ •••• ~ ... 

_ s~~~ld read to diffe rent designs and operations thereby necessitatin~.222-
significant joint efforts in space stations. Dr. Newell pointed out that MSF 
is··ca"rrYlng th~ Ag~~cy a·~dtha-tft· 'c~n~tbe justified solely on the basis o"f science. 
The basic development of op_~rati6ns and an a~~a!?-s:_~~:: ~~chI].ofogical base, " " . ." " 
exploitable by others, should be the f.s?.YD"<;i~!Q.!1 .. of our arguments. '" 

3. INTEGRAL LAUNCH & REENTRY VEHICLE STUDIES - Mr. Akridge of my 
office will represent MSFC at all of the ILRV formal contractor orientation 
meetings. These meetings are scheduled as follows: February 18 at MSFC with 
GD/Convair and Lockheed; February 19 at Langley with McDonnell-Douglas; 
February 20 at MSC with NAR. V"",...... 
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l i~ ~cTlY I,~::' : '~ ... : PD5/16?LI- 17.2-68 

TO Georce C. Marsh~ll Space Flight Center 
AttcntioT}.,:' IJ. B. James ) I-V-lIGR 

FROH Manager , Apollo Spacecraft PI'ogre,': 

SUBJECT: Sequence of events fOl' CSM/SIJ. st'Il8.ra-cicn , docking , and 
I N/ SUi sf'parabon 

Attached is the a:o: .,t.::"act of th ~! joint K~FC/l<SC l'evievl of tb~ sccllH.;nce 
of events for csM/si .... ~, sepuI'ation , docking , and U.'tjSL,-\ sc-pan,tion . I 
believe this meeting accomIllished the int;.~nt of assu:cing launch vehicle 
and spncccraft sequorlce of C\icnt compatiblE ty for this missio~ ph2SC 
and that, furthcT meetings are not jnclic ~ted . 

Th e provJ.s:LOning ofa spacecraft scp3ration signa,l to the 8-1\:13 is Poot 
considered m~:rdatory as there arc grou.no com~nnn::Js available fol' the 
rcquirt~d functions . Our p:cesent p:cogra.nl position is such that; I canna t; 
i mplement non-:Tlc:ndatol'Y changes . MSC vTill implement the ot-he:c act.ion 
items as i ndicated in the abstract . 

Thedet.ail€d crm'; procec1.ures 'for this mission phase' 8l'e being extensi.vely 
r e-vj,el'Jec1 at this tj.nlC a,nd I·7ill be fOl'\·7arc1. ~;d for y01.lX :i.nfor:"::ltion 1·,118[1 

a f innl version is available . 

Enclosur e 

c c : 
F. M. Rees , DEP-T 
G. Richards , R-SE:-DIR 
G. Smith ) R-SE -P 
Hammers , R-ASTR-S 

r.;SFCj P . H03g, R- Jl.ERO -P 
NSFC/F. S\,:n] ley ) R-P2cV}>PP 
t-LSFC-!lous toni J . Har:;:i.ltoJ1. , F.L 

NSFC!R. E . Beaman, I-V-E 
M.SFC/H. I,edfod , R-SE-S 
NR/ R. K. McClung ( c/o Cf'22) 
NR/C. M. j'onp3 (c/ o Fe ) 
1'R/J. R . Pott s , AB7}f 
GAF.'.C/ E . I ,. Keesler ( c / o I<'C1f ) 



AHSTHACT 
( of · 

MSFC/I'J;:;C JOllJ'r l\GVl};i~ OF 'lUE ~;EQUJI:I\:CF: OF EVENTS FOn 
CSJ.1/m~1\ Sl~T'flnfl'.i.'Im'l , DOCKING, fi ND J):IjSI.A SEPfll~f\TIOH 

Enclosure 1 is a pl'cliltl:Lncl~"Y c1c;f in :i.tion of U JC s e quenc e of events for 
dockinC. and ' ·lc:S 1.l.t:iJ.izc c1 ClS the basis of trd.s rc~v:i. c\! . }~nclo :., nre 2 
defines current rcvj.sions t o this sequence . 

It YI[\~ ar;rccc1 t hat U~c existinG Ie]) framc'dork i s adcq\.wtc and t h[lt a nc,·/ 
ICD ,·611 not be dcfiilCcl fOl' thi~ sequence of events . It \-!as 1iOLcd t hat 
the pilotin£!; pl·oceclurc prescntly defin ecl is cl C}x;ndent on kno'.'!l cdge of 
the propulsive ·vent charac teristics . MSli'C llcrsonnel stated that the 
character i stics canno t be dcfj.nec1 as a constant t hrust l ev el. J. Po lts , 
NR } stated that the pl'ocedu:~'es provide pilo t options and th8.t t he eTc.1 
will have no probJ.em in controllin~ the dockin g maneuver . R. Ward , AS~O) 

"Iill t 9tc ap:pro:p:c iatc actj.on to a ssure that the pTopulsive ve nt eharact<~rist:i.c:s 

are adequately documented and availnble to the flj_sht planning personn<2l, 

'l'he NSJ< 'C PCl'so:1l1cl cxpressed a clesi.re for a CS\IjSIA separation siEnal 
on t he C' mission B.nd a U'/SLfI. s2pa:ca tion siGnal on sUbscCjtl:::n t nd_ssions . 
These s igrw.ls ·,·:olJ.ld be u. sed to pl'o~l' a. ;Ll. the attitude and de lta V maneuyo:c 
follm'Jing s}:.ac:eci'8.ft. se:parat.ion . It could also b e u sed to control the 
control system .s olin ch8flgcs fO T contj.ngcncy" opcL'Cltk1ns fo r iv.ission C' . 
'l'he A81)0 \Jill process a Requ.est fo r EnGincc:rin2; ChanGe P:roposal to define 

. the irftpaet of provicUng t his s:i.gn8.l to tho S-IV-n . 

It yl aS not ed by NSF C personnel that p reviolJ.s reviel'ls h<:tve indicated 
that time cri tical sequences such as t he 1,1>1 te nsion tie and mlb ilical 
guillotine i nitiation may hav·c inadequate mar8:ins fo r some f ailure 
cases . 'I'he AS PO viill assure tha t a failure effects ana lysis h as b een 
accomplished for this aTe a and t hat adequate margin exists . 

,AcU.on items assigiied are as follo~,; s : 

R. Ward - Process REep to defin6 inTact of providin~ a spacecraft 
s eparation sig,'18,l to thc S-IVB . 

R. 'Hard - Coo l'Cl:L na te with r·~s}< ·c to a ssure that the propulsive vent 
characteristics are adequa tely documented . 

A. Cohen - Revie\,! f ailun: effects analysi.s to assure prOI,er 
sequencine; o f the TN tens ion tie and umbilica l guillotine . 

F!nclosUl'c s 2 



BALCH 2/24/69 NOTES 

~/p-t~y/j . . 
S-II-7 - J(.ost-static inspection of the foam insulation revealed d~bonding ° 
condition between the foam and the primer . . Subseque n t special Spl°C<.y 
foam test~ performed on the stage indicated that the debonc1ing condition 
was a result of unstable ternperature conditions in the vehicle sidewall. 
Upon completion of post-static checkout scheduled for 3/15/69, stage will be 
n10ved from the A-I Test Stand to the Vertical Checkout Building for 
compl etion of insulation wor k. Shipment to KSC is n ow scheduled for 4/ 11/69. . V 
S-II-8 - Stage arrived at Michoud yesterday, 2/23/69 and is scheduled to 
arrive at MTF late today J 2/24/69 J as previously planned. ,/ 

S-IC-9 -, Static firing of stage was successfully performe d at approxinlately 
3:17~m., 2/19/69, for the planne d duration of approximately 125 seconds. 
Firing was sche d'..lled for 3:00 p. m . So far .no. anomalie s have been disclosed. 
Plans for replacement of spliCe angle plates in the forward skirt are presently 
tinder consideration. If this work is performed at Michoud as is indicated, 
st2_ge is expected to be rem.oved from the test stand on 3/17/69 and shipped to 
Mich oud on 3/10/69, as previously planned. v ' 

B01'v1.EX - Progratn is satisfactory. The Global Atrnospheric Research Program 
(GARP) is now receiving the attention of several Government agencies including 
NASA. V ,,/ 

GENERAL! 

Public Affairs - Visitors at MTF to view the static firing of the S-IC-9 on 
2/19/69 numbered approximately 1200. V 



NOTES 2/24/69 BELE-VV 

~)~4 jf-b 
APOLLO LM HARD"\VARE FOR AAP : .Hip Bolender, the Apollo LM 
Progran'1 Manager at MSC, has ~Kreed to co-sign a request to Grumman 
that'a joint Apollo/AAP list of ItGFP" be prepared to pernlit smooth -
transition of Apollo L1tl hardware to AAP. yeorge- Low's office has 

._"._~~~o agreed to work with us on an agreement for transfer of the flight 
Apollo LM hardware. V-

lAM STRIKE SETTLEMENT: The International Association of 
Machinists and MPAC-ED (St. Louis) . set_t1.ed their .disagreement and 
em.ployees returned to work last Monday. The Contracting Cfficer 
was notified of the settlement and that a company position on program 
impa ct would be forthcoming. No significant impa ct is expected. -V
BABITA BILITY SUPPOR T SYSTEMS: MSFC is continuing to proceed 
as rapidly as possible in the Habitability Support Systems with MDA C. 
A preview of the Habitability Support Systen1s PRR data packag e was 
held last week and MDAC-WD will distribute the data package on 
February 24 and the PRR will be on March 5. v---
ATM EXPERIMENTS: The thermal mechanical units for NRL-A and 
NRL-B were accepted by MSFC on February 14, 1969, and shipped 
fron1 Ball Brothers on February 15. V-
CLF.AN ROOMS FOR ATM: The dollar amount for each of the clean 
rooms exceeds $250,000 and they are labeled as facilities; therefore, 
Congre ~;:;;C'~~;;;'~nte-e- approval must be obtai;;;d--:--O~ package to 
the Co·ngressional cOn1mittee will be the 4755 cle;;;'n room and the other 

_ p'.- •. -

the clean room. and A CE control roorn in 4708. The estimated costs -_. . . -' . 
of these items· are: 4755 clean room (assembly) 300K; 4708 clean 
room (checkout) 490K; and ACE control room area (checkout) 450K. V 
GENERAL: Arrangements are underway to meet with top management 
of our prime contractors on Monday, March 3, 1969, to discuss the 
critical AAP funding situation. V """-



"NOTES 2-24-69 BRO\VN 

;/~17f,J . 

No report. 



. CONS TAN NOTES 2/24/69 

S-IC-6 
. ?-h oCt Cf.)~ 

de parted MAF on Sunday, February 16, 1969 at 

6:30 a. m. This was ~:.'J ~ .?~ys later than the planned departure date. The 
. ,. . ~ 

~.de1ay was due to high winds and rough seas in the Gulf of Mexico. V 



NOTES 2-24-69 Downey 
:L J~'f- rp~ 

1. LUNAR DRlLL: Mr. John Bensko relates that .Westinghouse ha~ 
demonstrated exceptional performance in rotary drilling under "dry" 
conditions. They have obtained depths of approximately 5 meters i~ - -
very ha'rd "basalt without excessi"ve bit wear. L/This c<;:>mpares with a ' 
'!: 5 meters capability under "wet" drilling conditions. V The Bureau 
of Mines will conduct performance tests to v?:lidate these results. 
If the tests are repeatable, Mr. Bensko believes that ~e.2!5-~~!:.9_\lg~ 

~~_~Ell~~~KJ~~~.J?~,~p. .. 0P ,taip.~g. :,. The ~i~i.!y t9..40 ~9..r.Y .X .otCiry . Slrill~n~~ 
should find significan.t applications; for example, drilling porous 
-fo~mations. 2,7illi~~ in. cc;>ld c~imat.~s, or drilling in arid regions where 
water is not a::;7a:ilaole·.··· (C!:>IDI)ress·ed air can be used for removing 
chips and cuttings in regions where water is not available. However, 
compressed air drilling is not satisfactory in certain formations and 
where power and weight constraints prohibit the use of large 
c.ompressors.) Mr. Bensko and Mr. Lundy of TEST will follow this 
progress closely. v '" 

2. PAPER PRESENTED AT SOLAR PHYSICS SYMPOSIUM: 
Dr. Mona Hagyard .of SSL presented the paper, "The Calibration of t 

- S'ofar Magnetograms Obtained with Narrow Band Birefringent Filters, II 

at a special S.olar Physics Symposium spons ored by the American 
Astronomical Society in Pasadena. Dr. Brueckner of NRL co-authored 
the paper with Dr. Hagyard. V -

3. HIGH ENERGY ASTRONOMY: 9 ,SFC and MSFC are collaborating 
on a high energy cosmic ray experiment. pro Frank McDonald is 

-th~ lead man at GSFC, and. Dr. Torn Pirnell is his co.??terpart at 
~SFC. SSL has designed and built (in the ME spur shop) a O. 5 meter 
x O. 5 meter proportional counter which is to be incorporated in 
the GSFC /MSFC experiment. Dr. McDonald accompanied 
Dr. Al Schardt of OSSA on a recent visit to MSFC to discuss a high 
energy astronomy payload which has been recommended to NASA 
by the Astronomy Missions Board. A cosmic ray experiment would 
be a part of this payload. V ' 

4. BALLOON EXPERIMENTS: Balloon flights of SSL X-ray and 
ga:mrna-ray experiments are scheduled in March and April, respectively. 
We are working with NRL on the X-ray flight and with ORNL on the 
gamma-raye:h.-perirnent. We are also to take data from our mobile 
telemetry van for a GSFC balloon flight scheduled for February 26. V 

Ed Buckbee
Translation
!! B
[re breakthrough in dry drilling for lunar applications]
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NOTES 2/24/69 GEISSLER 

'-'j9-q-Ji') 
1. LM-A Plur,le Deflector: Ase. part of the review of the L ,-A General Test Plan , 
a )l~l!~ral inadequacy of the prC?pose;l tes~, p_ror;ram for design data of the plur:~ 
def~.ector. ,for: . the. .L~·1-A minus X thrusters .has been uncovered . The known de-
fui~;~ies include heat transfer on the deflector and other ~surfaces , plume de 
_finition and perfor"ffience degradation of the thrusters. These deficiencies not
withstanding G~~C proposes to conduct full scale hot tests with no instrumenta
tion. The so-called Structural/Thel'rnar' adequacy test will tlerely consist of 
watching the deflector to see if it remains intact . Be cause of the ~mportance 
of this problem with regard to available propellants , AT!!! solar array heat loads, 
and the cr,itically hieh ter.lperatures of the deflec ':.or itself, it is .::econr.~illl~A 
that the 1'u11 sce.le tests include a well i nstrumented deflector and the addi 
'tional fractional scale tests be run at MSFC ccncurrent with the development of 
a more rigorous theory to describe the plurr.e and add confiden ce to the test results. 
2 . AS-504 Stahili ty Proble!':',!> : Recent stabUi ty probl~ms for the AS-501~ l a unch 
vehicle, e. g . J the ~ombined sloshing and 8 Hz lateral bending mode have shown 
.~_~o ,definite needs in model ing of dynamic systems: First: T'ne ~:;PLI.lL<2L!!'~~~'!_s" 
which is necessary to stay within COMputer limits , has a strong influence on 
the stability situation. As several modal fre~uencien are- very close to each 
other, high accuracy in ~ode shape and freQuency is critical . A par&~etric 
study fs "expected to provide enourh insi r,ht to defir:e an a,cceptahle compromise 

I t~ ~~_:.~J~,~~f~~~.~~~ __ o!,,~i~~~.§:~~_?~a~~. ~i ~:2,U~~ItY.. Jor ::'fcOn9.~.liS,8:l :_ c_on1pu~e~' 
L , . usage. Seconn : The closed-loop dynamic mode l used in , control and stf.hlllty 
p'ruia'IYSiS has many aSSumPtions"th~t may not be compatibl e with the detaHedhigh 

c.S~ - i're~uency modes generated in the 3-D(three dimensional ) analysis . To correct 
S"l~ 'this situation ~'?~.~}~,~~El~c:.d~L~~~~~2 .... ~":,~~~::';~1.()j)~~'$'f,~_~ .,,,~.,£;-R(~i;::. _M,;-, 
L{v I!lcnsional) trajectory and a 3~D ela::;t,ic yel}icle . inchldine ,nsmllp,e,a r:!o tj .,es ' ,_. 
i~ 1""" "rrfl'e "equatioris ~shotilci '-serve' p:s '· 8~ - b a:se for" an orderly sfr.lplificat;'ion' to" eqtl;:;:-tions 
< for u se in stabilit~· analysis, etc . Because of manpower limitations ",cont.rC!.ct_o~:.> 

• f;): .......... -.~ --... • -. ~. .-. ~ • 

J'\,:~ "<4 \ .. t*,;.,~<;s,i C!!..n;!lYlt;;>,Jtay~ .. beeI?"j,t21 ~1.,~t..t9~ ~'1'1 -A..;'a21a~i l~.~y_,.p..Ltun9 ,sJ~","I7 .. p:5?b~~::t .n 9.l 

f1-
~J'.J ,, ~ V&,~: .. ,?of:.:~~~ - - , - .~-tn I ,.. rllo" Optical Correlation ~~ethods : Our qptical correlation (cross-beam) methods 

,j ~ Are beine recornized by the technical community for their potential a.bility 
!./I1 , , - l Of acquirine detailed measurer.lents , as well as aiding in basic understandine 
(l:o$:l,~2 "\ of fundamental phenomena such as turbulence and noise generation , A joint \' i research prop,raM with ESSA was recently arranged , entitled: " F.xp loring 
t'~~¢I\. potential of infrared crossed-beam techniques for micrometeorolof,ical studj es 
\ t<, 1 of mean winds. water vapor fluxes and turbulence near earth I s surface," In" 
O'f~\ \ I addition to the initiation of this intra-aGe ncy research program , a combinat ioL 
I ~ of research and education prograr.\S has been arranged between ~-!sFC nnd Colorado 
1 ~ , \ state University, and the University of Oklahoma . Recently, the lTniversi ty of 
o...'IO r• " Alabar.m and John Hopkins University have expressed interest in this cooperative 
\:..,\~I:. r'~''').e§,earch and .. te4~,~at}<?l} ,1_n }:~Ls , area. V~- , 

Q ~I -t!.\o.r I. _ ,.; 1-.( th"!, 1 Re,':l I ,,<; '. " '. '\ 

JI '/ ~ ty\r t L. .. ;> "\ .J r) ~ 
rl .-er t.\ I...) I kSc ret ,2£ I 'i 

h",,;e,..) ~;\ ~1~l lo .s t \ J .. 1 , '/..1 ) 
\,"-' J ~ I ",'" /,\ V I -.'-. 

~ 
I • " $I Ctl"'Lc.!~\.Y$ IA- ~ J 

V (~t\ ~ ~~ hH"I f 1? ' 
\O ~ \ ~ ~ 

/" 

~-------~---~. 

Ed Buckbee
Translation
Lee Belew Possible? B

Ed Buckbee
Translation
Lee James Suggest we give this proposal very serious consideration in order to avoid repetition of that rather embarrassing Flight Readiness Review on Apollo 9 (KSC, Feb. 26). Your (constructive) comments are invited. B



NOTES 2~24-69 GRAU 

'J-J!LfCfi~ 

No submission this week, 



NOTES 2/24/69 HAEUSSERMANN « 
').j0 ~.~r0 ~ 4</ 

1. Red shift Relativity Pro.a; r a rn : As trionics Laboratory personnel 
will attend a meeting at NASA Hea dquartc.;;rs to discuss the iut':lre of 
the Redshift Relativity Prograrn. One of the significant items to be 
discussed is the,..i.rnp-CJ._c;.,Lof_1l\e ~.:i.thdrawal of Dr. R a msey of Harvard 
and Dr. Kleppne r of MIT as Principal Investigators~~ The S_mithsonian 
t:--~~ '. - '" ...... . ~ 

Astronomical Observatory has shown interest in taking over the maser 
development for space flight- application. Any significant results or . 
~~~clusion s of the meeting will l:e subsequently reported. V 

2. ATM C ontrol Cornputer. The prototype ATM control computer 
and associated test equipment have been received from Bendix. The 
equipment is presently undergoing bench tests and evah1a tion in 
preparation for use in flight sin1.ulation of the control syst e m. 'y/' 

3. ATM Clean Room. A meeting with Facility and D e sign personnel 
and Mr. Huth was held l ast week to review our clean room and ACE 
control rooITl·requirements, cost and schedules. The __ cost of the 
cl ean rooms for ME Laboratory and Quality Laboratory has e xceeded .. .' . 

th e $250 ,000 limit; therefore, Headquarters has to subrnit our facility 
'~ request to a congressional committee for approval. Presently, our 

.,' ., ~ 

construction completion dates are estimated to be one to three months 
.......--.. .......... ~ • ....... __ .. ~ __ .:L .. .' .. ~~.~ ,..... -.._.-..o...-..... ~~._ ... ~O-.:....r'·A._ ............. _ -'" .-~ _. _ ......... ',-", '-."' - ' ,- ~.-. ~.,. ,'- --- : . _ ._-.~~- ::",.. .... ~"" -I--. ..... ..- .... 1.-, .,...10 -l¥"~ 

late. Unless these dates can be improved, we will have to slip our 
• _ ~~:'A . 

c~eckout on the prototype unit which . will impact the flight unit. V 

A. AAP Funding .. In an effort to reduce the !\TM cost, for FY-69 and 
FY -70, we are in the proces s of p'e!Jorming a cost reduction exercise . 
Areas of docurnentation, testing and spares are being reviewed to see 
where some redue'tions may be made. Pre sent indications are that 
some slow down of major contractors (Bendix, IBM, LTV) may be 

,_ r 'e'quired to stay within the presently indicated funding level. This 
'slow' down ~!~ _~mpact th~ ATM schedul~,: ~ - - - , --. 



NOTES 2-24-69 HEIMBURG 
?-h. -T ') 1'b 

1. S-11-6: The center LH2 feedline will be changed out because of a 
bellows that has_ insufficient radii, causing microcracks and then loss of 
vacu~ni."" This-'may cause an impact on S-11-6, as the line must be installed 
in the stacked condition. Lines on S- 11-7 and subs will be changed. S-II-4 
and S- II-S are not affected since the process causing the problem was not 
used on these part icular lines. ~ 
2. s-n: -7 INSULATION: Subsequent to static firing of S-11 -7 the spray 
foa~ and primer were found to have dzbonded from the tank wall i~all three 
~e(fi1ne·._ ca;V.(t.le:S_~ -T~~e~hree ~ elbO',vs ' we~e "s'pray 'foamed "in the" "test ' stand --
~ MTF ~g~~~~ t __ o.u~_e.dvice, . : We concluded that the cause of failure was most 
proba bly poor prime;:- adhesion and/or improper envirop..mental control for 
the exotherinTc -chemical reaction of the foam. We and the North American 
Rockwell (NR) technical personnel recommended that S-11-7 be removed from 
t he test sta.nd and put into the Vertical Checkout Building where better 
surface preparation and temperature control can be achieved. Negotiations 
"vJjth IO"-iesu lted in a 21-~y' ,~~p.M>.n .. the ship.pi,n.g ~ d~~~._ o~. S~.I,I : Lr .. §!pd "_a~ _ " 
agreeT;l\~n-:: to pr oceed es "Je recommended. v 

.0-' j :'- 'i tii;ER::tANK ui1InLICAI.S: . Fai lure ana lysis 
u~bilic~l reco~nect assembly was completed. 
de termine t he ceuse for the slow retraction 

testing of the AS-503 intertank 
The. tests were performed to 

of the unit on AS-S03 launch. 
Exania2.ticn Qf- the- pneuma tic system revealed_s_~~~n._loose fitting connections. 
The fitt ings we~e torqued and the r~traction times at ambient and cryogenic . 
conditions were again within de sign specifications. Qua~ity and Reliability 
Ass~~ance LaborRtory has been informed of the above.~ 
4. l'·LAf1f1.A.BrLT·l~Y SPECTFICATION: At a meeting \vi th MSC and Mr. Cohen of 
Heaciquarter s l t o draft c:.. coordinated flammability specification for AAP, 
there was general agreement to use basically the MSFC - SPEC-IOl with some 
relatively minor modifications . The one major significant development 
fro~ the oeeting was that MSC has used at least 3 different techniques of 
igni. tion in their test procedures, all of which introduce major energy of 
ignit ion differences. We have agreed to run a joint program with MSC in 
orde~ . to select the ignition technique most appropriate for use in the 
spec i ficat ion . 
5. !10DER..O\';tS DEPTH I.lTNA..~ DR!LL: The diamond bit developed by Westinghouse 
undaL C'Jntre.ct NAS8-208'tS was tested to a bit life of 25 feet into basalt. 
a!: the Bureau of Mine s on 2-l8-69~ J_ This ~a-s a repeat of the tests conducted 

~;--part of -thi"s contr2.~t by the H~ffman Brothers on 2-6-69, when a bit of 
this seID2 eonfigm'atien rIms utilized to core in basalt to a depth of 17 
f eet . Both tests were conducted with the bit ~rilling dry and uncooled: 
Although t his is_considerably less than th; lOO-feet goal set for this -

....£9.E_L:ract, it refl&ts =~" minor breakthrough in the design of the diamond 
-.hl!-s. The results are so ~,?uraging _ that an attempt is being made to 
obtain f unds tc extend this contract until the end of FY-70. ~ 



NOTES 2-24-69 HOELZER 
?- /~'41i}~ 

THIRD GENERATION COMPUTER SYSTE~1: We have received from 
UNIVAC what is essentially our ,final software version of 
~he Executive system for the UNIVAC 1108. We placed it 
on the floor about two weeks ago and it has proven to be 
somewhat more instable than we had expected. This, plus 
continuing hardware difficulty in the drum storage area, 
rna k est h e 11E£.~~~~.~_~_ .. '?'~ !.~~ '.A ~ 9.l!E.lfv-l ,,,.Sl,,~.;, .. ~ _, _s.. t a rt ~n.g .d~~ t_~ ... f ~E 
acceptance testing. A strenuous effort is being exerted 

;,oIO,Z ....... 4" __ ~."" "."\. r ... --~.- •• -} .. "-..._. " 

to stabilize both the software and the hardware of the 
system by Computat'ion Laboratory and UNIVAC. UNIVAC is 
increasing its already large force here at Huntsville in 
an effort to meet the April 14 date. If we cannot make it, 
this probably means retaining our second generation equip
ment past the end of- the fiscal year and would affect our 
previous estimates of the FY-70 budget. We will keep you 
informed on our progress. ~' 



. NOTES 2/24/69 JAMES 
~/~A·1ih . 

1. S-II POGO futspect~eference James I Notes 2/17/69): The 
analysis results to date ha ve been inconclusive and nothing ha s been .. 
"identified that would cause an impact to th·e Apollo 9Iau·nch. P&VE 
will present a review of their analysis effort to date at 12:30 pm, Monday, 
February 24, in the 10th Floor Conference Room.. A report will follow to 
Dr. Mueller and General Phillips by telecon at 2:00 pm Monday. V 

Itr~·-Z. .§-IC Control Structural Dynamics Instability: The S-IC control 
bc.:.'f:. St.'- . instability item covered in our February 17 notes has been determined 
"'v fr.~lI. 'rh ~ot to be a problem. The 3-D (three dimensional) anS'llytical technique 
..) which was being used for the first time in this control stability analysis 

C'I .",·-;·t::;-~i\~( (Co-planar technique used on the previous vehicles) contained errors > 
~ ...... ~ ..... , .... .• , ........ ,.;<> .•• \._ .;0..-. "'. ~'·v~~. · 

N(r~ S associated with mass distribution. 1...--- . 

il
l
{ ])/3. AS-504 eDD:-~:~::" ~ll ~he--l:unch vehicle eDDr anomalies were 

/. . minor and do nat present any launch schedule problems. V--

·4. AS-SOSF Flight Proqram: The preliminary flight program was delivered 
February 20, 1969 on schedule. The final flight program will be delivered 
on April I, 1969. · The MSC request for changes to the software to provide 
for a_ .greater separation distance between -U-ie S-IVB/IU -and the spacecraft 

~ prior to the Service Propulsion System evasive burn "yill be forwarded to 
IBM today and will not impact the April 1 delivery. The delivery schedule 
continues to be tight. A larg e amount of overtime is being used to meet 
this delivery I thereby reducing our capability to incorporate subsequent 
changes as a result of problems. V-

5. S-IC Intertank Umbilical Slow Retract·.on AS-503: The l,lmbilical 
retFact times on AS-503 were approximately ~wo seconds longer than 
nox:ninal. Failure analysis on the umbilical was conducted at Michoud 
to determine the caus e of the slow retraction I since tl:!is could lead to 
launch holds or scrub if the interlock delay time was exceeded. The 
cause was found to be leakage in the control box pneumatic tubing. 
After correction of the leaks, separation time of the umbilical returned 
to normal. V · 

6. Saturn Follow-on Production Planning: Dr. Mueller has directed that 
.:F~ ~.!j.li?"!.{3"..R~.r.~I?.r~~~~,-E8.2~~.?"S"tPI?$ in Q..00J~kl~qjl].9 our contract/vehic1~ . 
requirem ents (in order to Rroduce the follow-on vehicles at les s than half -.----......::-_ .... __ ....... ".-- .. . 

~ their present cost); an<! tr.e development of the bid data packages .. A 
. _.ID.eeting o(the stage contractors has been scheduled. for February 27 at 

KSC to discuss means of accomplishing these tasks. V · -... -.~ . . 

Ed Buckbee
Translation
LBJ But see my remarks on Geissler NOTES 2/24 B



NOTES 2/24/69 JOHNSON 

J/;-1 rp/) 

OART MEETING ON IMPLEMENTING RTOP MANAGEMENT SYSTEM -
Mr. Paul Cotton chaired the meeting. The discus sions centered around 
the changes required to effect replacement of the Form 1122 (Description 
of Individual Research Task) as the program control doculYlent. In the 
Research and Technology Objectives and Plan (R TOP) managelYlent 

. sche~e, planning and control are to be'exercised at something near a 
__ ta~k .?-.!_e.~)evel; i. e., ~!:..yeral tasks grouped together. \/ The problems 

discuss·ed' included those concerning the ~daptation of already existing 
data collection systems to the requirements imposed when management 

,control is raised. above the task level. . 

Official minutes of the lYleeting are being prepared by Head9.uarters. 
They will be distributed in the Center when available. Both OAR T and 

.... OMSF are planning to use the RTOP system in FY -70. OART will 
forward request for research proposals to the Centers within the next 
two weeks. The s e will be in lieu of guideline s, as provided in the 1122 
system. As these requests are received, they will be coordinated with 
the laboratories fo r the purpose o:(.formu1ating responses (bids) to 
OART on how we will do the work proposed. v We will also make some 

<-. 

II unsolicited prop6sals~' to OAR T. V· 

DELTA FLIGHT FOR THERMAL RADIA TOR EXPERIMENT - Several 
months ago it becarne evident that ,it would not be possible to fly the 
Phase Change Radiator ExperilYlent, developed by SSL, easily on a 
Saturn Vehicle. As a consequence, we had begun considering flying 
the experiment on a pelta Flight as a, passenger. No commitment has 
yet been lYlade either by the Center or the Delta ProgralYl Office in OSSA. 
Conversations to date have been on an inforlYlal (probing for information) 
basis. We are now ready to make-- the contacts sOlllewhat more formal. 
We will keep you advis ed of the re sults. 1..-"'-



NOTES 2/24/69 MAUS 

NEW APOLLO PROTECT APPROVAL DOCUMENT (PAD) A new Apollo PAD has 
been signed by Dr. Mueller and has been sent to Dr. Paine for approval. The 
new PAD is to ensure efficient use of the Apollo space vehicles after the first 
lunar landing and to begin a comprehensive set of lunar exploration missions. 

"---- Assuming lunar landing success on vehicle 506 all subsequent payloads and 
--"', ""v~e-'hicles will be associated with LEO. The PAD provides for additional pay-

L ,;) ~L::;:.' li load development to include: increased astronaut mobility and lunar stay time, 
I ~;tk dli!fd additional Apollo lunar surface experiments package (ALSEP) production, CSM 
'; _, •.. " (modifications, and lunar . orbital science experiments. A new MSF planning ' le!J Un !! 1 ~ 

, I '" Ischedule is presently being developed relative to the new PAD and reflects 
S\C)f1;~ f; ,Saturn V launches concurrent with the planned MP core missions. The planning 
I'J~ I \,:lso includes a minimum of 3 Saturn V launches per year after Apollo. V 

l:\.~~~_ J'tl> ~QUESTED INCREASE TO FY 1970 BUDGET FOR MSF::: DJ:. Mueller has re
}l,'re ,-J- ) ~ested $198M increased funding for Manned Space Flight. This was done 
our ~it-h the belief 'that the nation needs a firm commitment to develop and operate 
vi{~"! a space station and a spa:c;eshuttle';for assuiarlce- or;~;;;:i;;~';;;: "bennlf'rrom- ._. 

~-~""'~"''''''''---'''''"''''-'---- '-~':"':»-I', ... -,,,,,",~,,,,,,~"'""" • ..", .• • ' ..... '" " ::_~--- . -

. the lunar lanaing by funding an aggressive lunar exploration program; and also 
.. '"'"---...... ......-_ c· , ... ................ _ .... ......... ', .~" ...... " ..... , ....... ' ..... <._ ... ...., .... ~". . _ . ' , _ ... 

JI\ f),,'r<: for assurance of~E~13.~!X,~~~ , ~~r . ~.an,ne.? ,~pace.,~1,igh~~~de.av<?~~ by t~.i.~.sti_tut-
(g1"\jHl\~I" ,ing SatuF!l .Y PF0c:!uction e~1y in fiscal year 1970. These moneys would be applied 

, I as follows: .____----
. .JlV~ A,:j : ---- , (N fC elc) ~\\\~I~~' fe. s kl- cu",L I, ;(.4.... hlC,Jt;/ Ilj 
' " JI s: J ~ 5 ", "'( ~,. v'e/Si!"'-- tuA J nll'f':' C'- (.oj (! ~ 1.".. ",' .. .. _.,.,1 v ~. 

- '- ''--------'-'-'' N ~ i;:S ? I '.1 
- ----lIpollo/Lunar ' -"'_ ; - ":.:-,,,; 

....-., ......... f · 
Space Stations -",~ 

Saturn V Production 
Apollo Applications/Ops • 
Advanced Missions 

TOTAL MSF 

Johnson 
Budget 
$1,651.1 

9.0 

345.1 
2,5 

$2,007.7 

Additions 
+ 79 .• 0* 
+_ §..6 ,~ ____ , 
+ __ ~2 •. 2 ... 

$ 198.0 

Proposed 
$1 /730.1 

75.8 
52.2 

345.1 
2.5 

$2,205.7 

t\
*~_O.Uld the. bU. dge. t increase be 9.~,I! .ied, ];i~_Lm.3"y_<U!§Jnpt.JQ,,;~ .cr4b d9~Tl, .. ~Q.~,... 
.• :~~.:?~~~_.E~o_g~~n:. J5;lI the $ 7 9 • M addi tional LEO re~irements. y -' 

Ed Buckbee
Translation
also [re Should the budget increase be denied, MSF may attempt to scrub down the Apollo program for the $79M additional LEO requirements. with an arrow to the following annotation]

Ed Buckbee
Translation
LBJames With all that money going to MSC, make sure we protect our vital interests in more comprehensive dynamic testing and with modeling [POGO etc] of the Sat V. See also Geissler and James NOTES 2/24 B



R 
NOTES 2/24/69 MOHLERE ~j L/2.f. 

P.A·l ~Fj/~ 
Remote Sensing. In discussions with Dr. Carl Thomas of the 
University of T ennessee, I find that the University has a considerable 

...... interest in r~rn.ote sensing. What's ~~ore; this intere'st is rather .. . ~ 
aggressively purs·ued. The ~n~,:,er~ity owns a modified DC-3 which 
is assigned exclusively for res earch purposes., Structural mods have 
been corn.pleted to allow in'stallation of practically any type of remote 
sensor excluding only radar. Equipment inventory includes a 5 camera 
Hasselblad system, infra red scanner with rn.agnetic tape deck, aero 
rn.agnetic equipment, and ~ppler navigational gear. For ground truth 
equipment, they have, among other miscellaneous equipment, a continuous 
fluorometer" temperature, O 2 concentration and ph recorders, etc . 

..P.E:...._Thorn.as wo~ld be happy to bring the plane to MSFYf"o·i: .your . 
inspection and for a presentation on its emp'loyment~VThe University 

................. - -~ ".. ~ . -. 

has some a~b.iti.ous and. intri~ing plans. ~lll?!...?ap..p.y~ot<.?",?-.!r,.e,~)~;~ 

~:.. :.~_~I: _a~ ':'lSlt lfy<?,u wlsh,;;,..""" jica . .Jit!.. de 't<.. 
-""'.-'""",'-",",",,'~ ............. ,.~. :.;.~.".~.., ....... <>- • .. ~v ~ .... L 

Saturn History Contract. As of this writing, UARI has I'l:9t_yethired 
a }l~storian for the project. However, latest advice (one in a long line) 
indicates tha! c: breakthrough is likely. Clyd e Reeves states that either 
of two highly reputed academicians appear on the verge of accepting. 
One is a Dr. B. C. Hacker, Research Associate at the University of 
Houston, and the other is a Dr. J. B. Sp encer, Assistant Professor, 
History of Science, Oregon State University. Should these fall through, 
he avows tha~ he has a "young PhD waiting on the shelf." In the rn.eantime, ..... -- .... ...... . '- . . ~ 

he has informed me that much important and necessary background 
investigative work is being completed. l../ 

Thus, according to him, the project is moving ahead. i,. ....... 

By way of information, there have been 13.0 referrals for the job and . 29 
contacts of which 3 show some promise. Possibly Aiabama's academic 

.!T.~ge .could bear: ~ .ome ref~~bi.shing. . -.-... , _ . ... _......... ,. -'~. ..... ... "" 

Manufacturing in Space. ~.~~.y'.er!?ity in!<:rest in 'space m~mllfacturing . 
. appears to be on the ris e . Early in the rn.onth I delivered a lecture on 

the subject at .. ,clemson before the Chern.ical Engineering Society. On 
February 18, Hans Wuenscher of ME and Mario Rheinfurth of Aero 
presented papers at a UAH seminar under the direction of Dr. Kubitza. 
The seminar is aimed at assisting graduate students to find new and 
challenging research fields of rn.odern technology. Hopefully, thes.~s 

res C'arch topics will erne r ge. \..--, --- . 

~_?-.!.due, with one doctoral investigation under way In the field, is se~king 
_ a 3-.1ecture series on the subject for sometime during April or May with 

the expectation that interest will spread. \.--' -" 

Ed Buckbee
Translation
Please do. B



NOTES 2/24/69 MURPHY 

~/~t~lJ 
Negative report 



NOTES - l/24/69 - NEW B Y n 
, ;'h-'t9r'~ 'vI . -' ~ I ,: 

GAO Facilities Review: Gen. C u rtin briefed GAO ~epres entatives in Washington 
on February 14, regardiJ;g the ?~~J!_Cl~dit report on MSFC facilitie.? Several 
points were established as a result of G en . Curtin's presentation: First, GAO 
has apparently backed off from any claims of Anti-Deficienc y violations./seco~d, 

....... .' -.-
Mr. Henig admitted ,that most of the differences involve matters of interpretation 
(that is, .9AO is not so c ertain t h at any of the questioned projects are cle~rly . 

"illegal"}. ',. Third, Mr. H enig announced-that whatever rep0*t-i-s issu-ee- will- bee--
s~nt to the Committees and not to the entire Congres s. ) Fourth, GAp .~oun,d much 
"n~w'material in the Curtin presentation and wanted time to consider it. '/' And, 
finally, GAO su'ggested that NASA do nothing with respect to the twelve appendix 
projects~-unii1 GAO decided what to do with them.V The MSFC position received 

~.,... ~I'. '"'f 

solid support from all the Headqmarters' personnel. V Since the above meeting, we 
h'a~e b 'een inform-ed that tp~ re a re no susp~ns~' date's for official answer~ to any 

, part of the draft report and that GAO would discuss the report with the House and 
Senate Committees on February 19 and 20. MSFC now has no further action on 
the report until we hear from H eadqua rters. 

V 

ATM Clean Rooms: MSF is going to Congressional COlnmittee for 'statutory re
programming of funds nec es sary to build ATM clean rooms in Buildings 4755 and 
4708. They have asked for rewritten projects in C of F format_~nd want the 
installation for a set of ACE combined with the 4708 clean room. Total amount of 
funds involved is between, $£. 0 a n d $1. 3 million. It appears that the ..... 'Y~r~).~~1L0-:§-- . 

. will b_e._c_~i!.i£~1J.o~ 5~~ .A:I_~ ~c~~e~u.l~ . v 
r . 

Aircraft Condition: Nf\.SA 3's major s~ructural members (wing and empennage ----:-------- ~ '-' .. _- .- --- ,-. . , .... _.. ~ 

at.tachments, spars, etc.) were x -rayed by Mohawk Airlines at Utica, N. Y . . 
.... ----., .. -- - ~ ... ... p -' .- - - • ... ," '" " '1 

Sonic tests of the landing gear s truts, bosses and actuating cylinder attach points 
were also made. No adv,~;r.~,(}. c.onditions were indicated on initial e~aminat_io!1 ()J_ 
film.I/A full repo;t ,;:;;Xt"ile fiIt:n ~ili b~-fo~;;"a;:~fed~"tC; "'~; at a '"iaf;; date. V--

........ .-.,.a.;_ .......... 

Cafeteria Operations: The ~utornatic Retailers of America (ARA)'.,operators of 
pur cafeterias, advised us that if we did not take action to discontinue some 
cafeterias and snackbars on whic h they were losing money they would serve- notic.e 
<:?J. their inte.nt to terminate their contra:ct-with us. Our own surveys of the . 
situation reveal that the daily num ber of customers has fallen off and tha,t ARA 

..,---

is ~£si!lg n:_~~!'!y:.. In view of the position taken by ARA, we are planning ,to close 
the snackbars in Astrionics, P&':VE, and Test Laboratories t close the cafeteria -- .. -. in ME· Lab., and convert the cafeterias in Buildings 4202 and 4481 to sna,ckbars. , 

~'We believe these moves will be ~atisfactory to ARA so that they will con~inue their 
operation until June 1969 when th'~ contract will be recompeted. V . . 



NOTES 2/24/69 RICHARD 
'2/p.Ar'/(/) , 

Transposition DockinLand LiVI Ej ecbon (TD&E) for AS- 504 (Re: 

Questions by Dr. Rees on lv1SFC/MSC analyses for this phase of 
the In iss ion) : . 

1. The L lv1 Ejection scherne j.s a MSC/NAR design without any 
. -..-.----~ "~ -.- ---

~esign inputs [roIn MSFC. However, the <;haracteristics of the 
systeIn were furnished to MSFC via the iViechanical Panel, and 
~we_ did confirm that it is compatible with the L/V capabilities/ 
requi renlents. \f/Y<"-" 

2. MSFC has furnished to MSC the characteristics of the L/V ,---
. (such as liInit cycle rates for vehicle control, LH2 continuou.s 
ye~t' thrl~st l.evels, etc.) ~or input to their analyses of tl~e 
separation scheme . The analyses reviewed to date by MSFC 

p e'i-s-onnel indicates that the :ch_:.~~ .~sa .. ~~t_isfactory one. V 
- . , . 

3. A MSFC /MSC rneeting was held on 9/5/68 to d_~~c~l.S s the 
sequence of events for CSM /SLA separation, docking and LM /SLA . -_. ~ 

separation. Based on the data presented and discuss ed at this ---... _. 
m.eeting, the priInary MSFC concern was that tinl.e critical sequences 

_such as LM tension tie and umbilical guillotine initiation nl.ay have 
.... ~nadequate Inargins for SOIne failure cases. Mr. A. Cohen/MSC 
took an action to review the FEA to as_.sure proper sequencing of 
these functions. A copy of a letter froITl Mr. Low to lvfr. far-nes 
and also an abstract on results of the joint Ineeting are forwarded 

....--.... ~ ...... - ....... " - .• I 

~ to you and Dr. Rees separately. V. . . - - ."...... .' - ... 

4. ?T-124 platforn1. failure or a failure in the APS systen1. will not 
prevent CSM separation. CSM /L¥ docking ca~ be pe rformed with' . 

--.::..... .--_.- -". '. . ' _.. " 
~ .. ~platfonn failure using rate control m.ode. The-.1:!Y system. can 
also recover frorTI CSNI "bumping" or "unsuccessful docking." 
After CSM/LM hard docking has be en effected final separation 
(i. e., CSM/LM Ejection from. the L/V) can be effected witr~ 

..... _- 0 

~~hicle rates up to ~bout .4 /sec. ~vith pJ~ysical contact occurring 
at rates of about. 8 /sec. 

5. We understand MSC is reconfirITling the transposition, docking, 
and extraction ITlodes .from their standpoint just as we have. V "'" 



NOTES 2-24-69 SIEBEL 4 • • 

P./~7)V~ 
No significant items to teport. 



(', ', 
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NOTES 2/24/69 SPEER "'- "'2).:::-
, ~.J ;2"rr"l'~ : " 

1. AS-504 Status: The Countdown Demonstration Test (CDDT) Wet 
was compl~~ted on 2/18 and the Dry Test completed on 2/19. At tlri~ 
t,{;;;'''e~''th~ launch is still scheduled for 2/28 . _ KSC has modifi'ed the 

......... C&_ .- . " •. -'" -.. ......... - .. - .... ""J - ~, ,- .'-' ~.~." ....:- - • 

launch countdown to include two 8-hour holds and one 3-hour hold in .. ..... - ......... -. - -
__ an ?-ttempt to assure a launch on tim,e. V · 

2. AS-504 Flight Control Contingency Plan: The ~,S -504 Contingency 
Plan, prepared by our Flight Control Office, is presently being 

.... reviewed by cognizant MSFC elements. This plan will be utilized to 
complete asmany launch vehicle test objectives. ?-,§possible_9y ground 
-....- ... - ~- .. - .. ~ - ...... __ ..,-- ______ ... ~ .~ •. - __ ~~ _ ~ .. ," .• __ ~ ...... a '- • ._- '" 

comn~and ~n the event lnalfunctions occur which preclude S -IVB restart. , 
S ome of the t~'sts cover~'d by the plan ~re: (a ) 02/H2 Burne~ ' Start a:~d " 
Restart; (b) Fuel Lead; (c) Propellant Dump; (d) Thrust Vector 
Control during DUlnp; (e ) Stage Safing; (f) APS Burn to Depletion; 

";:nd (g) Cyclic Tank Venting. The GO/NO GO recommendation for 
- 0 

initia ting applicable parts of the plan and the sequencing of the items 
in the event of a contingency will be determined at HOSC during the 
Inission. V ' 
3. S aturn V iMSS Wind Constraints: You will recall KSC I s latest wind 
constraint concern, raised just prior to the 504 Flight Readines s 
Review. over the limit for collision between vehicle and MSS access ---_._. -.. ..-' ... - _.. . . ... .~ . 

~,t~.?.:_~s . The problem involves r educed clearances on the LM plat-
jorms, v.iol~tion or misunderstanding of several rCDls, inadequate 
.KS C data on MSS deflections. C1:nd must be basically solved within KSC. 
However, since it is wind-related, Gen. Phillips has asked MSFC to 
lead in developing a Pian of action to formally establish revis ed con
straints and docu~entation. The Saturn V Program Office is taking 
the necessary action to resolve this with KSC and MSC and we are 
supporting them. V · 
4. Apollo Orbital Debris: On 2/27/69, we met with R&DO and Saturn 
Program Office elements to dis cus s a respons e to Gen. Stevens on's 
letter requesting an .as ses sment of orbital debris resulting from flight 
anomalies which preclude translunar injection on post-Apollo 9 

""---. . , 

ITlissions. MSFC was asked to ~v,aluate risks and possible actions •.. ' 
including coordination with MSC of LM and ALSEP aspects. Since 
hazards from the reentry of S-IVB /IU on thes e missions are signifi-
~~ntiy smaller than those accepted on previous Saturn IB and V flights 

_(where the S-IVB stayed in earth orbit), it was agreed we should ask 
fo r specific Headquarters direction prior to expending any significant 
effort to investigate or implement any controlled reentry technique 
(e. g. , by controlled propellant dump in retro attitude). yve will 

-:..rec~mm~nd that th~ ~isk_be ~ccepted. V ,.../ "", ,0 



NOTES 2-24-69 Stuhlinger 
').h·1 91)~ 

No submiss ion this week. 



NOTES - HILLIAl1S - 2/24/69 

~/~'t~\6 
1. Post Apollo , Lunar Planning: He received a letter from aeadquarters 
(Stoney) confirming agreements r eached at the February Managem~nt Council ' 
Meeting. The centers vIi 11 continue study of advanced lunar miss ions, 

~with the next:r~p~~ting date at the Aprii r-lanageme nt ' Council Heeting~ 
The Apollo Program Office is to submit for approval a '}-lissions Assignment 
Document for the initial four landings. Remaining flights (through 515) 
will be the prima ry subject of study during this next time period. 
Principal study objectives are to (1) p'r~s~J) __ t scientific cost effective
ness of ,!arious program options and (2) e~f1!Jnation and comparisoLl of 

-Various lunar options regarding their interaction uith possible ne't.] 
--'start activities and the MP program. The major part of the effort 

will fallon MSC) Hhich '1,;,7111 be respons ible for cievelop iIlg engineering. 
, and mission sect-ions of the study. Apollo Lunar Explorat~on (H .. 6..L), 
Headquarters Hill be responsible for scientific eVcluations and Apollo 
Program Control (}~p), Headquarters will coordinate r.esource inputs 
from the centers. As discussed during the February Na nagement 
Council Meeting, the study will assume retention of capability for 
continuous launch of- the Saturn V throughout the A!\'P missions . An 
~ . 

initial meeting regarding guidelines and ivork sche dule v7ill be held 
at MSC, Houston, on February 25, 1969. Program Development, Systems 
Engineering and Saturn V will be represented at the meeting. ij. Becker 
will c?,ntinu~ _ as . ".team captain" for this e~fort. '1./" - -~--

2. ILRV Studies: Orientation meetings for the tHO HSFC contractors 
(General Dynamics/Eonvair and Lockheed Hissile & ~Sp-ace Company) 'I,;.]ere 
helcr at HSFC on February 18, 1969. C. M. Akridge) R-AS-SV, participa ted 
in similar orientation meetings at Langley (McDonnell-Douglas ) on 
February 19, 1969, and HSC (NAR) on February 20, 1969. V · 
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